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REPORT OF THE CHIEF OF THE BUREAU OF 
ORDNANCE. 

It is always with pleasure that we take up the An- 
nual Report of the Chief of the Bureau of Ordnance, 
for there is no branch of the navy that is able to show 
at the end of each twelvemonth more uniformly satis- 
factory results. From the very inception of our new 
navy, the work of this Bureau has been marked by 
aimost uniform success. Although at the time of the 
Spanish war we had dropped considerably behind the 
rest of the world in the matter of smokeless powder 
and high-velocity guns, the lost ground has been more 
than made up, and to-day our guns, gun mounts, pow- 
der and shells are among the best in the world; while 
the prestige that accrued to us from our invention and 
manufacture of Harveyized armor will remain to our 
credit as long as armor-plate manufacture endures. 

Although, as the Report suggests, no striking de- 
velopments have occurred in the improvement of guns 
and armor, there has been satisfactory progress all 
along the line, and the manufacture of material has. 
fully kept pace with the demand for it. The most 
interesting of the new guns just now is the 7-inch, 45- 
caliber piece, twelve of which are to form the second- 
ary battery of each of our two great battleships 
"Louisiana" and "Connecticut." This gun, designed 
for a muzzle velocity of 2,900 foot-seconds within a 
limit of chamber pressure of 17 tons per square inch, 
has developed a muzzle velocity of 3,035 foot-seconds 
with a chamber pressure of only 16 1-3 tons, a most 
creditable result, not equaled or excelled by any gun 
of the same class. It is interesting to learn that the 
Bureau has recently ordered the manufacture of a 
C-inch, 50-caliber gun to weigh about 8 tons, from which 
a muzzle velocity of 3,400 to 3,500 foot-seconds is ex- 
pected with a 100-pound projectile. It is gratifying to 
know that the work of converting the old gravity- 
return mounts of the 6-inch guns of our earlier cruis- 
ers is being carried on, and that, shortly, practically 
all of the guns of this class will have the increased 
rate of fire and additional handiness due to recon- 
version. The "Baltimore," which has been undergoing 
reconstruction and refitting at the New York Navy 
Yard, is being rearmed with 6-inch, 45-caliber guns, and 
a similar change is to be made on the "Newark." The 
British-built cruisers "New Orleans" and "Albany" 
are to have their Armstrong guns replaced by 5-inch, 
50-caliber, rapid-fire guns of American make, chiefly 
for the purpose of securing uniformity of guns and 
ammunition. 

During the past year 7,612 tons of armor have been 
delivered at the various shipyards. The Report states 
that no improvement worth speaking of seems to have 
been made of late in the quality of the armor; a matter 
of regret, since guns, powder and projectiles have 
each made a decided advance. Rear-Admiral O'Neil 
draws attention at considerable length to the fact that 
the charge of delay in warship construction, due to 
the non-delivery of armor, has been pressed too far, 
and he shows that in the case of several of our ships 
the contract for armor was let many months after 
the contract for the ships, while in several cases the 
armor was delivered a year or so before the final com- 
pletion of the vessel. Thus the "Illinois" was com- 
pleted in September, 1901, her last armor plate having 
been delivered August 31, 1900, that is, a year before 
the final completion of the vessel; moreover, it was 
placed on the ship October 31, 1900, ten months before 
the vessel was in all respects completed. In the mat- 
ter of powder, we learn that with the exception of 
ignition and shell powder, no black or other than 
smokeless powder has been purchased or manufac- 
tured for the Navy since the Spanish war. As regards 
the quality of our smokeless powder, we are told that 
so far as stability is concerned, the results have been 
most satisfactory. 

The public will be greatly interested to learn that 
the question of improving the warships "Oregon," "In- 
diana" and "Massachusetts" by taking out their heavy 
and cumbersome 13-inch gun turrets and substituting 
electrically-operated balanced 13-inch turrets, and of 



otherwise improving them, has been under considera- 
tion on several occasions. We are of the opinion that 
this change could be made to very great advantage, 
for as coast defense vessels these ships will doubtless 
remain for several decades upon the active list of 
our Navy. Reference is made in the Report to the 
new armored cruisers of the "Tennessee" class, of 
15,400 tons displacement, over which an earnest con- 
troversy was waged on the question of whether to 
give them 22 or 23 knots speed. Admiral O'Neil states 
that to give them a knot more speed, or the same speed 
as that of the British cruisers "Good Hope," "King 
Alfred" class, would call for machinery which would 
weigh 379 tons, or the weight of four 10-inch guns, 
mounts and turrets; even a quarter of a knot would 
represent the weight of an additional 2 inches of 
armor over the whole protective deck. As to artillery, 
the Chief of the Bureau considers that a higher stage 
of efficiency will be reached in the future than we have 
gained to-day. Stronger guns of better material, ad- 
mitting of higher pressures, these pressures obtained 
probably with smaller charges and quicker powders, 
are among the possibilities that offer an interesting 
field of investigation. While a chamber pressure of is 
tons per square inch was until recently considered 
the maximum pressure that could be safely allowed, 
we have now a pressure of 17 and 18 tons, and guns 
designed for working pressures of 20 tons per square 
inch will soon follow. 



CRITICISM OF THE NEW EAST RIVER BRIDGE. 

In a recent issue of the New York Sun there ap- 
peared a letter from an engineer who was on the staff 
of the Forth Bridge during the erection of that famous 
structure, in which the writer, after paying a well- 
deserved compliment to the bravery of the city Fire 
Department at the East River Bridge fire, passes 
on to a general criticism of the careless man- 
agement which rendered a fire possible, and of 
the great delay in the completion of the bridge, and 
closes with an attack upon the general design of 
the East River Bridge as such, alleging that it is 
erected on "antiquated and discarded engineering 
practice." The writer of the letter in question an- 
nounces himself in his opening sentence as having 
been one of the staff of engineers that built the Forth 
Bridge, and he would have us believe that New York 
city is engaged in the construction of a great munici- 
pal work which is wrong in theory, poor in construc- 
tion, and doomed to early decay. The somber hue of 
his reflections is evidently deepened by the tact that 
he was associated with the construction of a bridge 
vhich, according to his convictions, is the only type 
that is recognized by good engineering practice, or 
that the all-destroying hand of time will spare. 

The Scientific American would scarcely have given 
attention to the letter, were it not that the writer of 
the letter admits that he was driven to utter his 
word of warning by an article which appeared in 
our journal so far back as August, 1897. The 
article in question contained a detailed description of 
the bridge, in which, by way of emphasizing its vast 
proportions, a comparison was made with the great 
Forth Bridge, which, while greater in its total length 
and longer in each of its main spans by 110 feet, does 
not possess any single span that is comparable in its 
width of suspended roadway or in its vast carrying 
capacity with the main span of the new East River 
Bridge. The Forth Bridge was built to carry two 
lines of railroad track, and permit the running of 
heavy express trains at their highest speed. This it 
has proved well able to do, and so far as its proving 
a link in a great railroad system, over which express 
trains may run at high speed, is concerned, the Forth 
Bridge is an admirable piece of engineering. But the 
carrying of two tracks of railroad is a very simple 
matter compared with the carrying of six railroad 
tracks, two of them for the steam cars of the elevated 
railroad system, and four of them for our heavy, mod- 
ern electric cars, to say nothing of two 20-foot road- 
ways for heavy city traffic, two footways for passen- 
gers, and two bicycle tracks, the whole suspended floor 
system having a total width of 120 feet. Any single 
span of the Forth Bridge, compared as to width of 
floor and carrying capacity with the single span of 
the East River Bridge, is of very modest capacity.. 

Our critic next proceeds unwittingly to censure the 
work of himself and his confreres on the Forth Bridge, 
by saying that, given the necessary platforms and 
floors, the Forth Bridge could carry, in addition to its 
present work, the whole traffic of the Brooklyn Bridge 
without appreciable fatigue. If this is the case, there 
must have been built into the Forth Bridge some 
thousands of tons of material which was absolutely 
unnecessary. We had heard it stated that after com- 
pleting their calculations for a bridge, English engi- 
neers were in the habit of throwing in a whole lot ot 
additional material, merely to be sure that it was 
"perfectly strong enough;" but not until the fact was 
so frankly admitted by -this correspondent, did we 
believe that this was anything more than one of the 
stock jokes of the profession. Now, the Ameri- 



can engineer believes that in designing a bridge 
the first thing to ascertain is the exact amount of duty 
required of it; and secondly, to select the materials 
and so dispose them that this duty shall be performed 
with the use of the least possible amount of steel, dis- 
posed in the best possible way for utilizing its com- 
pressive and tensile strength. It was in accordance 
with these principles that the East River Bridge engi- 
neers decided to use the suspension in preference to 
the cantilever principles of construction. For the 
suspension bridge permits the use of steel wire, the 
very strongest form of steel known to our modern in- 
dustries; whereas the cantilever form necessitates the 
use of a mild steel, whose strength is only about 30 
per cent of that of steel wire'. Strange to say, the 
Sun's correspondent is so wrapped up in the conser- 
vatism which is so frequently charged against Eng- 
lish engineers, that he does not hesitate to commit 
himself in his letter to the following extraordinary 
statement: "It is a remarkable fact that ... a 
new bridge should have been designed and partly 
erected on antiquated and discarded engineering prac- 
tice;" referring, of course, to the use of the steel wire 
suspension bridge in preference to the cantilever 
adopted in the Forth Bridge. Now, as a matter of 
fact, before it was decided to build a suspension bridge, 
the whole question was very carefully thrashed out 
by our engineers, and the cantilever form was re- 
jected at once as being altogether too heavy and costly 
for a span of this magnitude. Our practice, in this 
country, is to use plate-steel, riveted girders on bridges 
up to 175-foot spans; riveted or pin-connected trusres 
for from 175 up to 500-foot spans, cantilevers for from 
500 to 1,000 or 1,200-foot spans, and steel wire suspen- 
sion bridges for everything above that. While it is 
true that in the smaller suspension railroad bridges 
the problem of rigidity of floor system is a difficult one 
to satisfactorily solve, in spans of over 1,200 feet the 
great mass of the floor system as compared with the 
moving loads, and the depth of the stiffening trusses, 
are such that the rigidity of the floor system can be 
completely assured; and with a perfectly rigid floor 
system the steel-wire suspension bridge is from every 
point of view the ideal, and .in fact is the only practic- 
able form of bridge that can be used. 

The cantilever which our Forth Bridge engineer 
would have us substitute is so enormously costly and 
clumsy that the engineer who would use it in America 
to-day would be, to borrow the phrase of our critic, 
guilty of "antiquated and discarded engineering prac- 
tice." To give a few concrete figures as evidence, we 
quote the results arrived at by a board of engineers 
appointed a few years ago to make an estimate for a 
bridge of 3,100-foot span across the Hudson River. 
This . board, which included such eminent men as 
Messrs. Burr, Cooper and Morison, found that while a 
suspension bridge would cost $35,367,000, a cantilever 
bridge of the same capacity would cost not less than 
$51,128,000, a cost which the Commission very prompt- 
ly set down as prohibitive. 

The great Forth Bridge, with its two spans of 1,710 
feet, is a monumental structure which, when we bear 
in mind the absence of any precedent at the time of 
its design, some twenty years ago, for a work of such 
magnitude, reflects the greatest credit upon the cour- 
age and resourcefulness of its engineers. At the same 
time, the "boilershop methods" adopted in its con- 
struction would never be used in American practice; 
for the tubular sections adopted for the compression 
members involved an enormous amount of labor which 
could have been avoided by the use of rectangular 
sections, with which the same strength of structure and 
a more harmonious effect could have been secured. Of 
course, at the time of its erection, the Forth Bridge 
engineers did not have at their command steel with a 
tensile strength of 223,000 pounds to the square inch, 
which was the load under which the test wires used 
in the Brooklyn Bridge cables broke when tested. 
With such wires in the cable, and with these cables 
thoroughly saturated with a waterproof composition, 
wrapped with a triple layer of canvas and an outer 
covering of steel plate, and the whole carefully painted 
from year to year, there is no reason why the Brook- 
lyn Bridge cables should not live as long as the Pyra- 
mids themselves. 



A 200 HORSE POWER MOTOR PROPELLED BOAT. 

M. Emile Altazin is constructing a boat which is to 
use a 200 horse power gasoline motor. The vessel, 
which is a fishing boat, will also be provided with sails; 
it is being built at Boulogne, France, and will be 
tried next year. Up to the present gasoline mo- 
tors of over 80 horse power have not been used on 
boats, and the experiment will therefore be of interest. 
The boat is 90 feet long, 26 feet wide, and the maxi- 
mum draft is 14 feet. It is to be used for her- 
ring and mackerel fishing with nets, and can carry 
a load of 250 to 300 tons. On the fishing trip it is to 
take on board 330 nets, 900 barrels for receiving the 
fish, 800 boxes for placing the fish on ice, etc. It will 
also carry 65,000 pounds of ice and the same 
quantity of salt. Tanks are to be provided 
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paving a capacity of 8,000 gallons of gasoline or alco- 
hol for the motor. Besides the 200 horse power motor 
f - driving the propeller, there will be a small 25 horse 
pover motor to operate the capstan and for raising and 
l ow( ring the nets. The large motor has four 
cylinders of 50 horse power each, and the smaller one 
two cylinders. The mechanism is arranged so that the 
small motor can be coupled to the larger, and thus 
add its power if need be. Both motors work at 300 
revolutions per minute and have governors which 
may be controlled either from the engine room or 
the deck so as to vary the speed at will. The combus- 
tible to be used is either ordinary gasoline or pure al- 
cohol without the usual mixture with gasoline. The 
carbureter is designed to work equally well with either. 
As the nets, when they are lowered, might become 
caught in the propeller, the latter is provided with a 
sliding covering which may be run down along a 
guide support and thus be partly inclosed. 



THE HEAVENS IN DECEMBER. 

BY HENRY NORRIS RUSSELL, PH.D. 

The finest region in all the starry heavens now occu- 
pies the eastern sky. In one-tenth of the total area 
of the visible heavens it includes eight out of the six- 
teen brightest stars visible in our latitude. As we 
turn our gaze eastward at our customary hour of 9 
o'clock on December 15, we find near the horizon the 
two dog-stars, Sirius and Procyon. The latter is 
nearly due east, and is somewhat higher up than the 
former, which, even at its present low altitude, gives 
evidence of its surpassing brightness. Both these sta/s 
are among our near neighbors in space, and both 
are attended by faint companions, visible only with 
the largest telescope. 

Above Sirius is Orion, with the bright red star 
Betelgeuse on the left, and the still more brilliant 
Rigel lower down on the right. Gemini, which lies 
above Procyon, has also a pair of bright stars. The 
upper one is named Castor, and the lower Pollux. 
Still higher up are Auriga (above Gemini) and 
Taurus (above Orion) bearing the bright stars Capella 
and Aldebaran. 

The long line of faint stars which begins at Rigel 
and can be traced westward, then southward, and 
then back toward the southeast, forms the constella- 
tion Eridanus. Its one bright star, Achernar, which 
nearly equals Rigel, can be seen at this season low 
on the southern horizon from places south of latitude 
32 deg. The large constellation of Cetus, the Whale, 
occupies a great part of the southern sky. The mon- 
ster's head is marked by an irregular pentagon of 
small stars, which is now on the meridian, about 
half way up to the zenith. The brightest star in the 
constellation, Beta Ceti, lies nearly 40 deg. to the 
westward, and is the only conspicuous one in the 
southwestern sky. 

Aries is nearly on the meridian above Cetus, ;and 
Perseus is directly overhead. Observable minima of 
Algol will occur on the 12th at 11 p. m., on the 15th at 
8 p. m., and on the 18th at 5 p. m. Andromeda and 
Pegasus are the most conspicuous constellations to the 
west of the zenith, Cygnus is still visible in the north- 
west and Lyra is low on the horizon. Ursa Minor and 
Draco are below the pole, Ursa Major coming up to 
the east of it, and Cassiopeia and Cepheus high on the 
west. 

We have had some occasion in the foregoing to refer 
to the distances of certain stars. Nothing in all the 
realm of astronomy impresses the imagination more 
than these enormous distances. Indeed, they are so 
vast that it is hardly credible that they can be meas- 
ured at all. 

The principle used by astronomers to determine 
them is exactly that of the range-finder employed by 
modern gunners. Bearings are taken on the distant 
target from two points as far apart as is practicable. 
Knowing the distance between these points, the dis- 
tance of the target can be calculated from the differ- 
ence of its bearing at the two points. 

When we come to apply this method to the stars, we 
find that the whole diameter of the earth is far too 
short a base-line. Fortunately, we have a longer one 
available, the diameter of the earth's orbit. By tak- 
ing observation of a star at properly chosen dates six 
months apart, we have a base 186,000,000 miles long, 
and can proceed with some chance of success. 

The next question is: How can we measure the 
bearing of the star with sufficient accuracy? The 
best way is to choose some small stars near the one 
to be investigated, and use them as points of refer- 
ence. Such small stars are usually so far away that 
their change of bearing may be neglected, while the 
nearer star appears to be slightly displaced with ref- 
erence to them. Occasionally the faint star chosen is 
no farther off than the other, or even nearer. This 
is the case with Rigel, which has a ninth magnitude 
star close to it. The measures showed that the faint 
star, far from being behind the other, was actually 
the nearer of the two. But by choosing several small 
stars and measuring from them all, this source of 
error can be pretty well done away with. 



The whole observed change of bearing of the star 
is evidently equal to the angular diameter of the 
earth's orbit, as seen from the star. Half of this, 
or the radius of the earth's orbit, as seen from the 
star, is called its parallax. The nearer a star is the 
greater its parallax will be. 

By the methods outlined above, the distances of a 
considerable number of stars have been measured. The 
nearest one is Alpha Centauri (invisible in our lati- 
tude) whose parallax is three-quarters of a second 
of arc, corresponding to a distance 275,000 times as 
great as the sun's. 

The most convenient unit for measuring these great 
distances is the light-year — the distance light travels 
in a year. This is about 63,000 times the sun's dis- 
tance, so that if we made a map on such a scale that 
the earth was one inch from the sun, a light-year 
would be represented on the map by one mile. 

Alpha Centauri is a little over four light-years dis- 
tant. Sirius, whose parallax is half as great (.0.37 
sec.) is twice as far away. 

If a star is over 100 light-years distant, its parallax 
is too small to be measured., and we must remain ig- 
norant of its true distance. This is the case for some 
of the very brightest stars, and for the vast majority 
of the remainder. For example, all the conspicuous 
stars in Orion have no sensible parallax. All we can 
say is that they must be many times as far away as 
Sirius or Procyon — how many times we do not know. 
But it follows that they must be really much brighter 
than Sirius, which if transported to so great a dis- 
tance would at best be inconspicuous to the naked eye. 

THE PLANETS. 

Mercury is morning star until the 12th, but evening 
star before his passage through superior conjunction 
on that date. He is too near the sun to be seen. 

Venus is evening star, and is also very near the sun, 
though she may perhaps be visible at the end of the 
month, when she sets half an hour after sunset. 

Mars is morning star in Virgo, and is now rapidly 
gaining brightness. On the 22d he is in quadrature 
with the sun, and crosses the meridian at 6 a. m. He 
is at his greatest phase, and' appears through the tele- 
scope like the moon three days from the full. 

Jupiter is evening star in Capricornus, setting about 
8:30 p. M. 

Saturn is evening star in Sagittarius, setting at 
about 7 p. m. 

Uranus is in conjunction with the sun on the 14th, 
and is invisible. 

Neptune is in opposition on the 24th. His position 
on the 1st is in right ascension 6 h. 12 m. 40 s., and de- 
clination 22 deg. 16 min. 25 sec. north, while on the 
31st it is right ascension 6 h. 9 m. 7 s., and declination 
22 deg. 17 min. 27 sec. north. He can be seen with a 
small telescope, though it takes a large one to show 
his disk. His green color will aid in finding him, 
though he can only be certainly identified by his mo- 
tion. 

THE MOON. 

First quarter occurs at 1 a. m. on the 8th, full moon 
at 11 p. m. on the 14th, last quarter at 2 p. m. on the 
21st, and new moon at 4 p. m. on the 29th. The moon 
is nearest us on the 15th, and farthest away on the 
2d, and again on the 29th. She is in conjunction with 
Saturn on the 3d, Jupiter on the 5th, Neptune on the 
15th, Mars on the 21st, Uranus on the 28th, and Venus 
and Mercury on the 30th. On the 13th she occults the 
fourth magnitude star Delta Tauri, and two smaller 
ones near it. The occultation lasts from 6:55 to 7:59 
p. m., as seen from Washington, and should be interest- 
ing to watch with a glass. 

At 1 p. m. on the 22d the sun reaches its greatest 
southern declination, and enters the sign of Capricorn, 
and, according to the almanacs, "Winter commences." 

»<»»»' 

THE NATIONAL ACADEMY OF SCIENCES. 

BY MARCUS BENJAMIN, PH.D. 

The Scientific Session, as the autumn meeting is 
called, of the National Academy of Sciences, was held 
in the Physical Laboratory of the Johns Hopkins Uni- 
versity in Baltimore, on November 11 and 12, 1902. 
Fifteen papers were presented before the Academy, 
several of which were of considerable importance, and 
a brief abstract of these is herewith given. 

Under the title of "On Elevated Oceanic Islands in 
the Pacific," Dr. Alexander Agassiz continued a de- 
scription of the results of his interesting researches 
into the character of two of the islands of the Fiji 
group made by him some years since while cruising 
on the U. S. Fish Commission steamer "Albatross.'' 

Dr. Lewis Boss, Director of the Dudley Observatory, 
in Albany, N. Y., read a technical paper on "A New 
System of Positions for Standard Stars, with Notes 
Relative to its Bearing upon Sidereal Astronomy," 
and a short biological contribution on "The Embry- 
ology of Salpa Cordiformis" was presented by Prof. 
William K. Brooks, of the Johns Hopkins University. 

"The Spectra of Stars of Secchi's Fourth Type," by 
Prof. George E. Hale, of the Yerkes Observatory and 
the University of Chicago, was the first paper read 



before the Academy. It is too technical, however, for 
abstraction here. 

A series of papers by non-members introduced by 
Prof. Ira Remsen, President of the Johns Hopkins 
University, were read, and of these "The Preparation 
of Cells for the Measurement of Osmotic Pressure,'' by 
Prof. Harmon N. Morse, called attention to the fact 
that our knowledge of osmotic pressure has been very 
defective, because of the lack of an experimental basis 
for it. It has been seventeen years since Van't Hoff 
told us that osmotic pressure obeys the same laws as 
those for the pressure of gases. Since this principle 
was enunciated not more than half a dozen quantita- 
tive experiments in this field have been undertaken. 
Prof. Morse then explained the results which he had 
obtained from his studies, and showed cells which he 
had made himself, and which gave a higher osmotic 
pressure than has as yet been obtained by anyone in 
the world. 

Prof. Robert W. Wood, who succeeded to the chair 
of physics in the Johns Hopkins University on the 
death of Henry A. Rowland, announced, under the title 
of "A Substance with Remarkable Optical Properties, 
and Screens Transparent only to Ultra-Violet Light," 
a discovery which is said to be of great value in 
science, and which was a notable personal triumph for 
Prof. Wood. He first described Tyndall's experiments 
with a screen that cut out all the visible rays of the 
spectrum, as well as the ultra-violet rays, and let 
through only heat rays. For the past thirty or forty 
years eminent physicists all over the world have been 
trying to find a similar screen that would cut out all the 
heat and all the visible rays and let through only the 
ultra-violet rays. Dr. Wood had for some time known 
that the substance called nitroso-dimethyl-aniline would 
keep out all the visible and heat rays, except some 
red and violet, and that it would also let through the 
ultra-violet. It has been only within the past few 
days that Dr. Wood has discovered the much-sought 
screen. He combined the known substance with co- 
balt glass and obtained a screen that lets through 
only ultra-violet. One striking peculiarity of the ni- 
troso-dimethyl-aniline, which Dr. Wood dwelt upon 
and especially emphasized, is the .fact that it gives a 
spectrum about thirty times as broad as that produced 
by ordinary quartz. 

An exceedingly interesting communication on "The 
Occurrence of Reef Corals near Beaufort, North Caro- 
lina," by Dr. Caswell Grave, a non-member who was 
introduced by Prof. William K. Brooks, was then read. 
In introducing Dr. Grave, Prof. Brooks said: "Rocks 
are entirely absent from the coast of North Carolina. 
The natives use the word 'rock' to designate a bed of 
oysters. Notwithstanding this, however, I have ob- 
served along that coast for many years signs of animal 
life which seemed to indicate a rocky bottom not far 
away. Dr. Grave discovered last summer, twenty 
miles off the coast, what seems to be a coral reef." 
Dr. Grave then said: "The fishermen about Beaufort 
have long known of a spot over which, if they strike 
it just right, they can always fill their boats. In 
the ship "Fishhawk" we located this place about twen- 
ty miles off the Beaufort inlet, half way out toward 
the Gulf Stream. We dragged it thoroughly, and the 
many forms our dredges brought up resemble closely 
those from the coral reefs common farther south. 
Among other things, we found the corals themselves. 
Fishing with fifteen lines for the two hours it took us 
to drift across the reef, we caught seven hundred fish 
so large that they filled ten bushel baskets. No one 
could get a bite after we had drifted over the edge of 
the reef." In discussing this paper President Agassiz 
expressed the opinion that the bed found by Mr. 
Grave must be a spit or spur of the great Florida reef, 
which he and Prof. Shaler traced as far north as South 
Carolina and there lost. 

A "Biographical Memoir of Henry A. Rowland" was 
presented before the Academy by Thomas C. Menden- 
hall. It will be recollected that Prof. Rowland was 
from the opening of the Johns Hopkins University un- 
til his death in 1901 in charge of the Physical Labor- 
atory, and it was therefore especially fitting that this 
memoir should be read in the laboratory where he had 
so often lectured. 

President Agassiz announced the deaths of the fol- 
lowing members who had died since the last meeting: 
Henry Morton, President of the Stevens Institute of 
Technology, Hoboken, N. J.; John W. Powell, Director 
of the Bureau of American Ethnology, Washington, 
D. C, and Ogden Nicholas Rood, Professor of Physics 
in Columbia University, New York city. 

The members were made the recipients of many so- 
cial courtesies, President Gilman, of the Carnegie In- 
stitution, entertaining a number of them at dinner 
and at a public reception, and Profs. William H Welch 
and William Osier giving the members of the Academy 
a dinner at the Maryland Club. 



It is reported that H. W. Menke, of the Field Colum- 
bian Museum, Chicago, has discovered in Oklahoma the 
fossil remains of enormous amphibians. Some of the 
bones found are as large as those of a modern ox. 
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THE AMERICAN HEMP INDUSTRY. 

BY WALDON FAWCETT. 

The recent expansion of the hemp industry in the 
United States entitles it to consideration as one of the 
most interesting of the nation's newer fields of activ- 
ity. The hemp plant grows to a height of from five 




PISTILLATE PLANT, SMYRNA TYPE. 

to fifteen feet, and when cultivated for fiher produces 
only a few small branches hear the top of the slender 
stalk. The leaves are of a rich dark green color, and 
the fiber consists of numerous series of long cells in the 
inner bark, firmly knit together, which, when cleaned 
from the surrounding tissues, .form tough strands near- 
ly as long as the entire plant. This is a bast fiber, and 
is classed commercially among the soft fibers, with 
flax, ramie and jute. 

Hemp fiber is long, soft, very strong and capable of 
almost as fine subdivision as flax. It is especially 
adapted for use where strength is required. It is used 
in the manufacture of fine twines, carpet thread, carpet 
yarns, sailcloth and for homespun and similar grades 
of woven goods. Nearly all of the best grades of long- 
fiber — "dressed line" — is utilized for making twines and 
yacht cordage, while the cheaper grades are converted 
into binder twine. The tow is used for threads and for 
yarns to be woven into carpets, homespuns and linen 
goods, while the refuse fiber combed from the tow is 
used as oakum for calking ships. As indicating the 
possibilities of development for the domestic hemp in- 
dustry, it may be noted that of the 18,000,000 pounds 
of hemp consumed annually in this country, only about 
8,500,000 pounds are raised in the United States. 

The great center of American hemp production is 
Kentucky, where in nine counties of the Blue Grass 
region three-fourths of the American hemp fiber is pro- 
duced. About two hundred acres are devoted to hemp 
cultivation in Nebraska, and during the last half dozen 
years the industry has developed in several different 
sections of California. A foothold has also been gained 
on a small scale in Texas and Illinois. 
The remarkably successful cultiva- 
tion of hemp in the Blue Grass re- 
gion is to be attributed in a great 
measure to the presence of a yellow 
clay loam or rich sandy loam soil 
rather firm in texture and usually 
underlaid with a subsoil of yellow 
clay. In Nebraska hemp is culti- 
vated on rich, black, friable prairie 
loam, comparatively loose and light 
in texture. In California the most 
favorable hemp lands are the allu- 
vial soils in the bottom lands along 
the river's. 

It is sometimes the practice in 
Kentucky to have hemp follow 
hemp on the same land for two or 
three years, but as a rule it is pre- 
ferred to cultivate a series of crops 
in rotation. In California and Ne- 
braska no crop rotation is practised 
for hemp. In hemp cultivation the 
best results are usually secured 
from deep fall plowing, followed by 
thorough harrowing in the spring. 
The seed is usually sown in the 
spring, at about the time for sow- 
ing oats, the season in Kentucky 
being from the middle of March to 



the last of April; in Nebraska, from April to June; 
and in California, in February and March. One of the 
chief aims of the hemp grower is to secure an even 
stand of plants, uniform in size, for it is well-nigh 
impossible to make good fiber from a mixture of staiks 
Of various sizes. 

Naturally the harvesting of the hemp is an impor- 
tant operation. The hemp is cut when the staminate 
plants are in flower, and the time of harvest there- 
fore varies from eighty to one hundred and forty days 
from the date of seeding, the period of growth being 
dependent on the mean temperature and the supply of 
moisture. In Kentucky the harvesting usually occurs 
in August or September, and in California and Texas 
in July. On the Pacific Coast the hemp is cut with 
self-rake reapers or mowing machines. In Nebraska 
the self-rake reapers have almost entirely displaced 
the mowing machines. In Kentucky reapers have been 
introduced of late years, but the major portion of the 
crop is still cut by hand by means of the primitive 
reaping knife or hemp cutter, which has some of the 
characteristics of both the corn cutter and bush scythe. 

An experienced workman with a reaping knife will 
cut the hemp from a tract of about half an acre in a 
day. With a sweep-rake reaper under the most favor- 
able conditions from five to seven acres may be cut 
in a day, and with a mowing machine the daily cut 
ranges from seven to ten acres. After the 
hemp is cut it is allowed to lie on the ground 
from four to eight days to dry, and the un- 
bound bundles are usually turned so as to 
dry both sides. When thoroughly dry the 
hemp is bound in small bundles with cheap 
twine or small hemp stalks, and stacked or set 
up in shocks. If the stacks are properly 
built the hemp will remain in this position, 
uninjured, for a period of two or three years, 
and furthermore the quality of the fiber is im- 
proved and the breaking and cleaning ren- 
dered easier by a process of sweating or fer- 
mentation which the stalks undergo when in 
stack. 

An essential process of hemp production is 
the retting or rotting, whereby the vegetable 
gums surrounding the fiber are dissolved and 
the fiber at the same time freed somewhat 
from the woody interior portion of the stalk 
and also from the thin outer cuticle. These 
gums are not soluble in water, but are de- 
stroyed by a kind of putrefaction which takes 
place when the stalks are immersed for some 
time in soft water or are exposed to the 
weather. Retting by immersing the stalks in 
water is largely practised in France and Italy, 
but nearly all of the hemp now produced in 
the United States is dew-retted; that is, spread 
in long rows on the ground during the fall 
and early winter, and exposed to the weather until 
the bark, including the fiber, readily slips from the 
inner woody portion. In Kentucky the hemp must, in 
many instances, be hauled two or three miles from 
the harvest field to the retting grounds. Retting in 
Kentucky is carried on during the month of November. 

After the hemp has been retted sufficiently to en- 
able the ready separation of the fiber there comes the 
breaking, by which the fiber is separated from the 
stalk and roughly cleaned. This is the final operation 
which falls to the lot of the hemp grower, as the 
hemp is, by this means, prepared for market as rough 
hemp. Nearly all the hemp is broken by hand breaks, 
but with one of the crude, heavy, wooden breaks an 
experienced operative can readily clean about 250 



pounds .a day. The work is performed by alternately 
crushing or breaking the stalks between the long jav s 
of the break, and beating and whipping them over ^ e 
break to free the coarse part or hurds from the fber. 
It is a slow process, requiring skill as well as strewn. 
but the wage usually paid is only one cent a pound. 
To break an average crop of fifty acres requires the 
services of ten skilled hemp breakers for two months 
and entails an expense of about $500. This excessive 
expenditure of time and money has been largely in- 
strumental during late years in forcing the hand break 
to give way to machinery, of which several types are 
already in the market. 

In Nebraska and California there is in use a ma- 
chine consisting of a series of coarsely fluted rollers 
followed by a rapidly revolving spiked cylinder, which 
breaks hemp and delivers the fiber in the form of tow. 
In the hemp factories at Lexington, Ky., are machines 
consisting of long series of corrugated rollers which 
are occasionally used for softening the fiber Last 
season saw the operation in Kentucky, for the first 
time, of three decorticators, in which the hemp stalk 
is crushed in passing between rollers, corrugated for 
unretted hemp and smooth for retted. The hurds are 
then loosened by a rapidly vibrating mechanism, and 
the fiber is partly cleaned by a kind of carrier which 
gives a rapid scraping motion. These machines weigh 




KENTUCKY HEMP, HALF GROWN. 

only about one ton each and require but six horse 
power for their operation. The average daily output 
of a machine is 2,000 to 3,000 pounds of rough hemp. 
In some instances hemp is disposed of by the grow- 
ers direct to the manufacturers, but in most cases 
the rough hemp fiber is tied in bales weighing about 
150 pounds each and sold to dealers in the local mar- 
kets. Under fair average conditions an acre of hemp 
yields about 1,000 pounds of rough fiber or about 6,000 
pounds of dry retted stalks. At five cents per pound 
for the fiber it is a very good paying crop, and the 
minimum limit of profitable production is regarded as 
about 3% cents per pound. 




CUTTING HEMP. 



Tools which are for any reason superannuated or 
not up to the standard of modern 
requirements are ruthlessly dis- 
carded in American shops, no mat- 
ter what they cost, or how short a 
time they have been in service. A 
case in point is the enormous 
steam hammer at the Bethlehem 
Iron Works which was, and still is, 
a monster in its class. It is over 
90 feet from top to bottom, 
and is 38 feet square on the 
base. 

The weight of the striking parts 
is 120 tons, and the steam pres- 
sure 120 pounds per square inch. 
The steam cylinder is 76 inches in 
diameter, and the stroke nearly 
twenty feet. The hammer is being 
demolished, notwithstanding that it 
has only been in existence 11 years. 
Hydraulic squeezing presses have 
been found far more efficacious for 
reducing large ingots, inasmuch 
as the stress penetrates to the 
center, while the hammer-blow is 
comparatively superficial. The 
cost of this tool must have been 
very great, but it had to go, and 
so was ordered demolished in spite 
of its cost. 
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A MACHINE FOE LAYING BRICKS. 

A machine which is intended for plain bricklaying, 
such as walls and the like., is an invention which 
must be credited to the ingenuity of an Englishman, 
Mr. John H. Knight, of Barfield, Parnham. 

Vertical posts, A, are set in the ground about 15 
feet apart, adjacent to the wall to be built. To these 
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A BRICKLAYING MACHINE. 

posts a wooden girder B is secured, upon which a 6- 
inch by 14 -inch steel plate C is screwed. Upon the bed 
thus formed the machine itself runs. The driving 
mechanism consists of a toothed pinion meshing with 
a pitched chain along the girder, motion being given 
to the pinion by the gears E and the handle F. A 
guide bar G secured to the girder forms a straight- 
edge for the face of the bricks, which are fed to the 
machine by hand. A pawl M, operated by the handle 
N, serves to press one brick back against the previous 
brick. Each brick, as it moves 
back, pushes a ridge of mortar 
in front of it., so that the verti- 
cal joint between the two bricks 
is filled up. Guide wheels HH' 
press the bricks against the 
straight-edge. A bricklayer us- 
ually pats the top of each brick 
with his trowel; this mechani- 
cal bricklayer does the same. A 
spiked roller J performs this 
slight task, the desired amcunt 
of pressure being imparted by 
a stout spiral spring 8, and ad- 
justing screws. 

The mortar is run out by hand 
in front of the machine. After 
each course of bricks has been 
laid, the girder on which an op- 
erator performs is lifted by 
hand three inches. Holes are 
bored in the posts to form 
catches for a lifting lever. Two 
men and a boy can operate the 
machine. One man spreads the 
mortar, the second feeds the 
machine, and the third operates 
it. Mr. Knight informs us that 
anyone can operate the machine. 
He claims for it an ability to 
lay 500 to 600 bricks per hour. 
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torpedo tube and a so-called dynamite gun. The im- 
proved "Hollands," of which the "Adder," herewith 
illustrated, is one, were authorized on June 7, 1900. 
They are 63 feet 4 inches in length, 11 feet 9 inches 
in diameter, and they displace, when submerged, 120 
tons. When running on the surface they are driven 
by a single-screw, four-cylinder gasoline engine of 
160 horse power. They also carry a 70 horse power 
generator, which may be driven by the gasoline engine 
for the purpose of charging the batteries when the boat 
is at the surface, and when the boat is submerged it 
can be connected with the batteries and used as a 
motor for driving the propeller. 
Like all vessels of her class, the 
"Adder" is constructed with a 
double bottom and two trans- 
verse bulkheads, dividing her 
into three watertight compart- 
ments. The gasoline tank, the 
expulsion tube and the air 
flasks for the torpedoes are car- 
ried in the forward compart- 
ment; the center compartment 
holds the main ballast tanks, 
the cellular structure of the 
double bottom being used for 
the latter purpose, while above 
the ballast tanks are carried the 
storage batteries, the torpedoes 
and the air flasks, in which 
fresh air for living purposes is 

stored at a pressure of 2,000 pounds to the square 
inch. The third compartment, in the stern of the 
boat, contains the gasoline engine, the motor and the 
steering gear. To submerge the vessel, water is ad- 
mitted to the trimming tanks, and a pair of horizon- 
tal rudders at the stern are inclined so as to depress 
the nose of the boat and cause her to descend. The 
vessel is controlled from the conning tower, which 
will be noticed above the working platform. It is 
protected from the rapid-fire guns of the enemy by the 
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four inches of Krupp steel with which the conning 
tower is clothed. 

In the recent official trials by the government Board 
of Inspection and Survey, the "Moccasin" and the 
"Adder" both achieved speed results considerably 
above those called for by the contract. The "Adder" 
made an average speed on the surface of 8.5 knots an 
hour when running in the light condition, that is 
with all her submersion tanks empty. In the awash 
condition she made an average speed of 8 knots an 
hour, and when totally submerged her speed was 7.5 
knots, and thereby she exceeded her contract speeds 
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BROADSIDE VIEW OF THE "ADDER," SHOWING WAVE FORMATION 



OFFICIAL TRIALS OF OUR 
SUBMARINE BOATS. 

The "Adder" and the "Mocca- 
sin," two of the six submarine 
boats which are being con- 
structed for the navy, have re- 
cently been -undergoing their 
trials, with results that have 
been very gratifying both to the 
builders and to the Naval Board 
of Inspection, for whose benefit 
the trials have been carried on. 
The vessels are the "Adder," 
"Grampus," "Moccasin," "Pike," 
"Porpoise" and "Shark." They 
are all identical in size, con- 
struction, and equipment. They 
were designed to be an improve- 
ment upon the "Holland," 
which was the first torpedo boat 
owned by the navy, and in them 
is incorporated the valuable ex- 
perience which has been gained 
in a long series of experiments 
with the pioneer vessel. The 
"Holland" is 53 feet 11 inches 
long, 10 feet 3 inches extreme di- 
ameter, and displaces 74 tons. 
As her armament she carries a 




by half a knot on the surface, by one knot when 
awash and by one-half a knot when completely sub- 
merged. In her trial on November 18, the "Adder," 
after taking position on the course and getting under 
way, ran for a mile submerged, then turned and re- 
turned to the starting point and fired her torpedo at 
a predetermined mark. The turn was made when 
she was completely submerged, and in the home run 
only two observations, lasting 30 seconds each, were 
taken, one of them soon after the turn, and the other 
between the half and the quarter 
mile flags. After the second ob- 
servation she remained invisible, 
with no indication of her where- 
abouts, except when she fired 
her torpedo, the course of the 
torpedo being indicated, as it al- 
ways is, by the trail of bubbles 
of compressed air from her en- 
gine rising to the surface. The 
torpedo went a few feet wide 
of the mark, although it was 
claimed that the divergence was 
due to the swerving of the tor- 
pedo and not to faulty aiming 
from the "Adder." The whole 
run submerged occupied a pe- 
riod of three hours, and accord- 
ing to press reports, Naval Con- 
structor Woodward, one of the 
officers of the Inspection Board, 
stated that the air, excepting 
during the last twenty minutes 
of the run, was perfectly fresh, 
and even in the latter period it 
was as fresh as the air on the 
berth deck of a battleship. Sub- 
sequently the engines were 
tested satisfactorily on a contin- 
uous run of 12 hours duration. 
There is no question that the 
results achieved in these trials 
have done much to advance the 
submarine boat in the opinion 
of army and navy men. It is 
considered in army circles that 
the possession of a few of these 
boats would greatly strengthen 
the defenses of any important 
harbor or shipping port. That 
increased attention has been di- 
rected to the submarine is 
shown by the presence of a spe- 
cially constituted Army Board 
to observe the trials and report 
upon them to the War Depart- 
ment. 
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" ADDER » MAKING HER OFFICIAL SURFACE RUN AT 
8.S KNOTS AN HOTR. 



To make a small cork fit a 
large bottle, and vice versa, it 
is common practice to trim the 
sides of a cork when it is too 
large for a bottle. Generally the 
knife is dull, and the cut irreg- 
ular. A simpler way is to cut 
a wedge-shaped piece out of the 
cork at its lower end. If the 
cork is very large, cut out an 
additional wedge at right angles 
to the first. This will make a 
perfect non-spilling stopper. 
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Vice Versa, if the cork is too small, cut off a trans- 
verse section from its lower end., make a deep ver- 
tical slit in the top of the cork, and wedge in the 
disk without trimming. The cork will now fit 
tightly in a bottle otherwise much too large, and may 
be properly trimmed. The thickness of the disk is 
proportionate to the difference between the diameters 
of the cork and mouth of the bottle. — W. Lawrence 
Stevenson, M.D. 



THE UEW BEACHY HEAD LIGHTHOUSE. 

The new lighthouse off Beachy Head, on the English 
Channel, is now completed. It has been erected by the 
Corporation of Trinity House, the body responsible 
for the lighting of English waterways. It has been 
built at a cost of $100,000, and represents the latest 
example of the sea-builder's skill, as the engineers 
who build these structures are called. 

As the undertaking has already been described in 
the Scientific American of November 9, 1901, any- 
thing like a detailed reference to the new light is un- 
necessary. It is situated on the foreshore, some 550 
feet from the toe of the great cliffs. At high tide the 
surrounding site is covered to a considerable depth, 
which naturally made the work difficult and progress 
slow, particularly during the winter months. Indeed, 
work was commenced on the site so far back as July, 
1899. The foundation is laid to a depth of 10 feet in 
the hard chalk. As no blasting was allowed, the foun- 
dation had to be dug out by pick and ax. This work 
had often to be suspended for days at a time through 
rough weather. Fortunately, no serious accidents have 
occurred, considering the nature of the enterprise, one 
man having lost a toe while endeavoring to place a 
stone in position. Several tools were washed away, 
though the majority were eventually recovered. 

At the base the structure has a diameter of 47 feet 
and is perfectly solid for a. height of about 48 feet, 
with the exception of a space reserved for the storage 
of water. It is built of granite, which came from the 
Hard Stone Firms' quarries at De Lank, Cornwall. 
Altogether, some 3,660 tons of granite were used in its 
construction. The tower boasts of seventy-six courses. 
Up to the twenty-sixth course they have a depth of 4 
feet 10 inches, many of the stones weighing 4% to 5 
tons. To the top of the masonry the new tower meas- 
ures 12Sy 2 feet, while to the top of the lantern it has 
a total height of about 153 feet. 

The lighthouse has eight rooms. They commence at 
course No. 26, termed the entrance-room. Then come 
the oil-room, crane-room, store-room, living-room, bed- 
rooms and service-room. The lantern is equipped with 
a dioptric apparatus, giving flashes of about 83,000 can- 
dle power intensity every fifteen seconds. The illumi- 
nant is mineral oil converted into vapor passed through 
a Bunsen burner. The flashes are controlled by clock- 
work, which is wound by hand, the weight rising and 
falling in a tube in the center of the tower. The ap- 
paratus rotates in a mercury trough. 

The new light is almost double the power of the one 
it displaces on the famous promontory above the shore. 
There were two reasons why the erection of a new 
lighthouse at this spot became necessary. In the first 
place, the old light, which stood 400 feet above the level 
of the sea, was frequently capped by fog, while the en- 
croachments of the sea rendered it unsafe. There have 
been several large "falls" at Beachy Head during the 
last decade. It is estimated that in 1893 some 85,000 
tons of earth and cliffs were dislodged, while a similar 
catastrophe in 1896 brought down a mass calculated to 
weigh 89.000 tons. 



The English Pacific Cable. 

The much-talked-of, much-obstructed and long- 
delayed Anglo-Pacific cable has at last been actually 
opened for the transmission of messages. Congratu- 
lations were exchanged on October 31 between Canada 
and Australia over the new line. The London Times 
in commenting editorially on this new enterprise 
states that its history is the history of every great 
undertaking, the history of patient effort by a few en- 
ergetic and farseeing men fighting the obstacles of 
official dullness, public apathy and vested interests. 

This new cable brings the Australasian colonies ten 
thousand miles nearer to Canada than they were be- 
fore, and at the same time opens up possibilities of 
other substantial improvements in imperial communi- 
cations. Across the Pacific, from Vancouver to Queens- 
land, the cable touches only British territory; and 
now there is completed a telegraph girdle of the world 
which touches foreign territory only at Madeira and 
St. Vincent, in the Cape Verde Islands, both belonging 
to an old ally, Portugal. Thus the empire is bound 
together by what is all but an all-British line, giving 
an alternative means of communication free from the 
grave dangers which at critical moments would threat- 
en connection with the colonies by the previously 
existing route. The new route will have a further 
great advantage in speed, since it has only, three trans- 
missions across the Pacific, all on British soil, in place 
of over a dozen belonging to various nationalities. Its 
tariff will be less than half that of the other route 



prior to reductions which are directly due to its- com- 
petition. There is no reason to doubt that it will be 
fully employed, nor any reason to fear that it will do 
any harm to established companies. The reductions 
in their rates which nothing else would have induced 
them to make have been balanced by an increase of 
business, and further reductions would undoubtedly 
lead in the present conditions of the world to a yet 
greater increase of public patronage. The commer- 
cial use of the long-distance cables has been terribly 
hampered by almost prohibitive rates, and the social 
use of them can hardly be said to exist. There is in- 
definite expansion to be looked for in both directions, 
proportioned to the facilities that can be obtained at 
reasonable charges. 

Having regard to the military and naval advantages 
obviously accruing from an alternative line of com- 
munication with distant portions of the empire, espe- 
cially when that line is independent of all foreign ter- 
ritory, it is something of a satire upon British imperial 
professions that it has only now been secured through 
the colonies rather than through the home government. 
Even in the latest stages of the struggle for the 
Pacific cable, the haggling of the mother country about 
her share of responsibility for a possible deficit does 
not form a very inspiring chapter of history. It was 
only under considerable pressure from public opinion 
that England finally became responsible for five- 
eighteenths of the cost of the cable. To extend the ben- 
efit of an alternative and all-British route to India, 
where strategic considerations are surely important 
enough, it is still necessary to construct a line from 
the Cocos Islands to Ceylon. From the commercial 
point of view it is surely something of a scandal that, 
until the construction of the Pacific cable was assured, 
the rate between India and Great Britain was four 
shillings a word. It has been reduced to half a crown, 
but even that figure is much too high. 



The Three Hundredth Anniversary of Otto von 
Guerlcke's Birth. 

The 20th day of November, 1902, marked the three 
hundredth anniversary of the birth of Otto von 
Guericke, perhaps the most distinguished of the seven- 
teenth century German experimental philosophers. 

Guericke was the son of a Magdeburg councilor. 
When he was but fifteen years of age he matriculated 
at the University of Leipzig as a student of law. But 
the wars of the time put a summary end to his studies. 
Following his natural bent, he journeyed to Leyden 
and there studied physics and mathematics. During his 
student days (1620) Guericke's father died. Six years 
later, when he had hardly attained the age of twenty- 
four, Otto von Guericke was elected to a seat in the 
Council of the city of Magdeburg — such were his at- 
tainments even as a youth. Versed in engineering 
matters as he was, it was but natural that he was 
entrusted with the strengthening of the fortifications. 
The task thus allotted to him gave him much to do, 
especially at the time of the city's investment by 
Tilly. The terrible catastrophe which followed the 
storming of Magdeburg, May 10, 1631, almost cost the 
famous philosopher his life. Absolutely penniless, he 
managed to save himself with his young wife and 
his children. He was led into Tilly's camp and 
held a captive until the ransom which had been set 
upon his head had been paid. His reputation as a great 
scientist soon became known in the camp. After he 
had repaired a watch belonging to one of the imperial 
officers, his lot and that of his family became somewhat 
easier. The officer for whom he had acted as a watch- 
maker gave Guericke a ducat for his work. Long after, 
when he had attained a ripe age, Guericke used to re- 
call this incident with pleasure. Finally, in January, 
1632, the imperial army evacuated the city, and the 
inhabitants, among them Otto von Guericke, returned 
to their homes. At that time Guericke was perhaps the 
most respected and widely known personage of the 
town. He was overwhelmed with requests for assist- 
ance from the inhabitants, who had been compelled to 
impoverish themselves by quartering the imperial sol- 
diers. In Guericke the inhabitants found an indefa- 
tigable friend. He saw to it that the new structures 
and fortifications that had been planned were carried 
out. We find him undertaking long and arduous jour- 
neys to Leipzig and Osnabriick, Minister and Regens- 
burg, Prague and Vienna, for the purpose of interesting 
the great lords of those places in the welfare of the 
town of Magdeburg, to beg their protection and the 
withdrawal of the troops that had been quartered In 
the town for years. In order to win the protection of 
the Swedish General Torstenson, he made a most won- 
derful gilded celestial globe, which was turned by con- 
cealed clockwork. And this work of exquisite crafts- 
manship he presented to Torstenson, but without influ- 
encing the Swede the least in the city's favor. In 
recognition of his great services Magdeburg elected 
Guericke its Burgomaster in 1646. The city's condition 
having been considerably ameliorated and the inhabi- 
tants started on the road to prosperity, he could take 
up again the experiments which he had been compelled 
to abandon. 



About this time Torricelli had proved that air was 
by no means incorporeal and imponderable, but that 
it exerted a pressure upon all bodies. It was a matter 
of great scientific importance to produce a vacuum, in 
order to prove its effect upon bodies therein contained. 
Guericke began by experimenting with a' pump on 
water placed in a barrel, but found that when the 
water was drawn off, the air permeated the wood. He 
then took a globe of copper fitted with a pump and 
stopcock, and discovered that he could pump out air 
as well as water. Thus it was that Guericke became 
the inventor of the air pump (1650). This important 
discovery was publicly explained before the Emperor 
Ferdinand III. at the Imperial Diet which assembled 
at Ratisbon in 1651. At the same time Guericke illus- 
trated in a simple but effective way the force of atmos- 
pheric pressure. Placing side by side two hollow hemi- 
spheres of copper, he exhausted the air from between 
them by means of a pump and stopcock, and it is 
recorded that thirty horses, some say twenty-four, were 
unable to pull the hemispheres asunder. Before the 
Elector of Mayence, Johann Philip, Guericke later re- 
peated the experiments, employing hemispheres having 
a diameter of four feet. On this occasion twenty-four 
horses, twelve back to back, were unable to tear the 
globe apart. This experiment earned for Guericke an 
inter-national reputation. Guericke further demon- 
strated with the aid of the air pump that in a vacuum 
all bodies fall equally fast, and that animals cannot 
exist therein. He also invented the air balance and the 
anemoscope, a species of weathercock, by means of 
which instrument he is said to have foretold the ter- 
rible storm of 1660. After the death of its inventor 
this precious apparatus was sold for 800 thalers. 

Guericke was one of the first of the great experimen- 
tal electricians. With his famous sulphur globes he 
discovered the property of electro-repulsion. He also 
made successful researches in astronomy, predicting the 
periodicity of the return of comets. 

In 16S1 he gave up his office of Burgomaster of the 
city of Magdeburg. Five years later, May 11, 1686, he 
died at Hamburg, at the house of his son. He was 
buried in the city to whose municipal prosperity he 
had contributed so much. In commemoration of these 
services, and in commemoration of his scientific 
achievements, the city of Magdeburg officially celebrated 
his three hundredth birthday. 



Oil Fuel on the Pacific. 

The American-Hawaiian Line, which operates a fleet 
of steamers between New York and San Francisco and 
Honolulu, is one of the first freight lines to adopt oil 
as a fuel. The fleet consists of the "American," "Ha- 
waiian," "Oregonian" and "Californian," of 8,000 tons 
each; "Alaskan," "Texan" and "Arizonian," 11,000 tons 
each; and the "Nevadan" and "Nebraskan," 6,500 tons 
each. These last two steamers are designed exclusively 
for the San Francisco-Honolulu trade. The entire fleet 
is completed with the exception of the "Arizonian," 
which will be finished in about two- months. The "Ne- 
vadan" and "Nebraskan" have already been fitted with 
tanks for carrying oil. The other steamers will be 
equipped with the apparatus as fast as possible. 

The "Nevadan" was recently described in the col- 
umns of the Scientific American. She has made 
three round trips between San Francisco and Hono- 
lulu, using oil as fuel. The distance covered was 12,- 
500 miles. In the last trip of the "Nevadan" to Hono- 
lulu, which was begun at San Francisco on October 9 
and terminated on October 16, the Superintending En- 
gineer of the line gave out the following statement: 

"The results were better than were expected. The 
boilers and engines were worked to their full capacity. 
Not a burner was stopped throughout the trip. The 
steam was kept at 200 pounds with no variation of 
more than a pound or two. * Ordinarily there was not 
the least sign of smoke from the stack. The boilers 
developed 2,500 horse power. Only 1.22 pounds of oil 
were used per indicated horse power. The consump- 
tion was 3,006 pounds, or nine and one-fourth barrels 
of oil, an hour. The time of the trip was seven days 
and three hours, and the average hourly speed was 
12.3 knots. Running with coal, we would have made 
one knot less speed. The advantage of oil over coal, 
as indicated by our experience, is that 20 per cent 
more power can be obtained from the same boilers. 
Not only this, but the pressure is manipulated at the 
same point. There is a reduction in the cost for labor 
in the fireroom. We save twelve men. Instead of nine 
firemen we use three, and are obliged to have no coal 
passers, of whom we should require six if using coal. 

"On the return trip the engineer was directed to run 
at a speed of ten knots an hour as an experiment. The 
steamer left Honolulu on October 27 and arrived in 
San Francisco on November 4. The speed was 10.54 
knots an hour. The burners worked with the same 
success as on the outward trip. The amount of oil 
burned was 1,390 barrels, or 7.2 per hour. This was 
191 barrels less than on the outward trip. The horse 
power developed was 1,834. The amount of oil burned 
per indicated horse power was 1.27 pounds. While the 
difference in the quantity of oil used was 191 barrels, 
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it cost a day's time. Apparently it is more economical 
to use the maximum power of the boilers and engines. 
We have found that a pound of oil will evaporate from 
14 to 15 pounds of water, while a pound of coal will 
evaporate only from 9 to 9*4 pounds." 
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Two-Cycle Automobile Engines. 

BY E. W. ROBERTS. 

Nothing except an unwarranted prejudice has pre- 
vented the two-cycle gasoline engine from as wide 
use for automobiles as for the motor boat. This 
prejudice may perhaps be accounted for by the fact 
that the earlier development of the gasoline automo- 
bile was in the hands of the French, with whom the 
two-cycle engine is practically unknown. Originally 
an English invention, the two-cycle engine having 
precompression in the crankcase has attained its full- 
est development in the hands of American manu- 
facturers. To-day, probably ninety per cent of the 
small American-built motor boats employ two-cycle 
engines. The great demand for marine engines has 
been the most potent factor in preventing the makers 
of two-cycle engines from applying them to the auto- 
mobile on a commercial scale. Where they have made 
such application, they have invariably found the two- 
cycle engine to give excellent service in the automo- 
bile. Such unsuccessful applications of this kind as 
have been made may invariably be traced to inex- 
perience in two-cycle engine design. In the case of 
the marine-engine builders, the great demand for 
launch engines has prevented their further develop- 
ment of the automobile motor. 

Fortunately, however, the adaptation of the two- 
cycle engine to vehicles was taken up by a firm build- 
ing automobiles only, and hence its development on 
automobile lines has in this case proceeded without 
being handicapped by the demands of another branch 
of the business. Fighting the battle practically 
alone, the firm in question has so far overcome the 
popular prejudice that I do not believe there is an 
owner of one of their two-cycle automobiles who 
would care to change for one of the more complicated 
type. 

Mechanically, the two-cycle engine bears the same 
relation to the four-cycle type that the oscillating 
steam engine bears to the slide-valve engine. If any- 
thing, the diversion is more marked in the case of the 
gas engine. In the two-cycle automobile engine there 
is not a valve or a moving part of any kind on the 
outside, all the functions of the valves being accom- 
plished by the piston uncovering ports in the side of 
the cylinder at the proper time in the stroke. Even 
the igniter is operated directly from the piston with- 
out a cam, an eccentric, or a lever, outside of the 
cylinder. In fact, so simple is the engine, that once 
adjusted at the factory it will run for months with- 
out alteration. Such adjustments as are required at 
any time are no more than the tightening of the con- 
necting-rod bearing or the igniter spring. As to flexi- 
bility, these engines have proven themselves fully 
equal to the four-cycle engine, and under throttle con- 
trol without change of igniter lead they will run at 
speeds varying from 175 r. p. m. to nearly 2,000 r. 
p. m. 

Given a two-cycle engine that will operate equally 
well in comparison with a four-cycle engine, its ad- 
vantages are twofold. Having an impulse in each 
cylinder for each revolution of the crankshaft instead 
of every alternating revolution, as in the four-cycle 
engine, it will run much more steadily; so that for 
steady running a two-cylinder two-cycle engine is in 
every way equal to a four-cylinder four-cycle. Again, 
since it receives more frequent impulses, its power, 
weight for weight, is considerably greater than that 
of a four-cycle engine. The greater frequency of im- 
pulses also permits of the use of lighter flywheels on 
a two-cycle engine than on a four-cycle of the same 
size. 

The unwarranted assumptions of some writers that 
the two-cycle engine will not keep up its turning 
moment with increase of speed is entirely disproven 
by tests that the writer has made. For instance, a 
4-inch x 4-inch two-cylinder, two-cycle engine gave 4 
horse power at 400 r. p. m. and 10 horse power at 
1,000 r. p. m. In fact, the pull on the brake lever at 
the lower speed was but two or three ounces more 
than at the higher speed. 

In a quite recent work on automobiles its author 
states- that "while a four-cycle engine of a given horse 
power will run at as high a speed as 1,200 or 1,500 
r. p. m., a two-cycle engine of the same power can 
make no more than 300 or 350 r. p. m." This state- 
ment is so far from the facts that it is truly non- 
sensical. In reality, there is absolutely no reason why 
a properly designed two-cycle engine should not run 
at as high a speed as a four-cycle. A carriage under 
the writer's observation has made mile after mile in 
a track test, on the second speed, with the engine 
above referred to running at 1,650 r. p. m., and doing 
it without a break, skip, or miss of any kind. In view 
of what experiments have been made, I am fully con- 
fident that this same engine can be operated without 



the slightest difficulty at 2,000 r.p.m. or more. In 
practice, where the same care is taken with the de- 
sign of a two-cycle engine as with a four-cycle engine 
for the same service and the same speed, each will 
run with equal facility, and owing to the greater sim- 
plicity of the two-cycle engine, much less trouble will 
be experienced with disordered parts. The reader is 
particularly requested to note that the statements 
made in this article are not mere assumptions, but an 
account of what has been done. 

In regard to service on the road, the two-cycle au- 
tomobile has shown up equally well, if not better than 
the more complicated type, having come through both 
the 100-mile non-stop contests on Long Island with a 
clean record; while in the New York-Boston Endur- 
ance Run, two vehicles received first-class certificates, 
and one of them went through without any penalized 
stops. A two-cycle machine made a run from Detroit 
to Niagara Falls through Canada, returning on the 
American side, the whole trip covering over 1,000 
miles of road, through sand, mud, clay, and some of 
the worst roads possible to imagine. At no time was 
there any trouble with the engine with the exception 
of the igniter wires getting loose; and, quoting from 
a letter written by the operator, he says: "During 
this trip I will say that we found no hills too steep, 
no mud nor sand too deep for our machine to climb or 
go through." It should also be added that this ma- 
chine, although built for two passengers, carried three 
people and considerable luggage. It is notable that the 
owner's bill for repairs on this entire trip was oniy 
twenty cents. However, it must be said that he was 
extremely fortunate, as he had no more serious acci- 
dent than a collision with a hidden stone, which broke 
two spring-bolts, the replacing of which was his only 
repair. 



An Ocean Rate or Warships. 

The ships of the North Atlantic Squadron have re- 
cently engaged in a long-distance speed contest in 
the open sea. The naval regulations provide that new 
ships shall be speeded at their utmost at intervals. 
An opportunity presented itself a week ago, when the 
ships of the squadron were being assembled for the 
winter naval maneuvers. Under orders of the Navy 
Department, five of the ships lined up for a run from 
Hampton Roads on Saturday, November 15 — the "Ala- 
bama," "Kearsarge," "Massachusetts," "Indiana," and 
the "Machias." This squadron included some of the 
oldest and newest battleships in the American navy. 
Thirty-five miles behind the vessels as they passed the 
Virginia capes followed the protected cruiser "Cincin- 
nati." Speedier and lighter as she is, the 35 miles 
were for her a fair handicap. Almost from the time 
the starting gun was fired and the ships headed for 
Culebra, the "Alabama" forged ahead. So far as the 
battleships were concerned, it was a race between the 
"Alabama" and "Kearsarge," the products of two rival 
shipyards. The "Alabama's" superiority was soon 
demonstrated. In the first two hours she ran away 
from her rival, and four hours from the start, just be- 
fore twilight, she left the "Kearsarge" hull down 
astern. The "Massachusetts" kept up surprisingly 
well, and proved a far stronger competitor to the "Ala- 
bama" than the newer "Kearsarge." But before night 
the older ship was also left behind. 

At sunset on Monday, when all the battleships had 
long been distanced, the "Cincinnati" was sighted. 
She had made up her handicap and was fast catching 
up to the "Alabama." The two ships were pushed their 
utmost all day Monday and on Tuesday and Wednes- 
day. When the Culebra Light was reached, the "Ala- 
bama" was under forced draft two miles astern of the 
cruiser. The "Kearsarge," "Massachusetts," "Indiana" 
and "Machias" were not in sight. 

During the run the "Alabama" had steamed eight 
hours at full speed under natural draft, and had aver- 
aged 15.2 knots. Her average speed under forced draft 
for four hours was 16.65 knots. On her official trial 
trip the "Alabama" made 17.103 knots under forced 
draft. The "Kearsarge" during her builders' trial in 
September, 1899, was credited with 17.25 knots under 
forced draft; but her official average for four hours 
on her government trial was 16.816 knots. The "Cin- 
cinnati," which was built in the New York Navy Yard 
by the government and launched in 1894, made a record 
of 17.5 knots on her speed trial. In 1896 the "Massa- 
chusetts" made a run of 16.21 knots an hour. A year 
ago both the "Massachusetts" and "Alabama" were 
tried over the Barren Island course at Chesapeake Bay, 
with assisted draft instead of forced draft. Both ships 
recorded 15 and 16 knots an hour. 



The use of oil lamps on yachts has always been a 
drawback and this has just been overcome on the 
pleasure schooner Thistle of Robert E. Tod by the in- 
troduction of acetylene. This gas is not generated on 
board, but on shore, and is brought on the vessel in 
tanks under pressure. These are stored in the bow of 
the craft, the tanks being removed as the pressure be- 
comes low and replaced with freshly charged ones. 



Science Notes. 

B. Brauner has examined all the possible positions 
of the metals of rare earths in Mendelejeff's periodic 
system. He arrived at the conclusion that this group 
of elements may present some analogy with the group 
of asteroids in the solar system, forming, in the periodic 
system, a'sort of link between cerium and the unknown 
element of the atomic weight 180. This interperiodical 
group is thus the continuation of the eighth line, term- 
inating with the tungsten-platinum elements; gold is 
shown to be the first term of the ninth, and not of the 
eleventh line. The first element of the twelfth line is 
probably radium, followed by thorium and uranium. 

A unique specimen of an Egyptian tool has been 
received by M. Albert Colson, of Paris, who gives an 
account of its fabrication and the character of the 
metal. The tool is a cold-chisel of the time of the 
Sheban dynasties, formed of a hard bronze blade 
whose present thickness is 0.12-inch and width 0.72- 
inch. The cutting bevel is made at an angle of 60 to 
65 degrees. This hard alloy is inserted in an outer 
covering or sheath of soft and malleable bronze 
0.6-inch thick, which covers it quite up to the cutting 
edge. This outer sheath has been either used as a 
mould for the central part or been added outwardly 
by hammering at a high temperature. In any ease it 
is effective in giving the hard and brittle metal of 
the tool the elasticity necessary for receiving the 
shocks of the hammer. This artifice is analogous to 
that used at present in automobile construction for 
obtaining parts which are resistant alike to wear and 
to shocks; the pieces are made in soft steel and the 
parts exposed to friction are hardened by cementation. 
The non-cemented part preserves the elasticity of the 
piece, which if entirely hardened would be too brittle. 
In this case the soft steel is in the interior, while in 
the Egyptian tool the soft bronze is on the outside. 
The sheathing, unlike the central core, is of a lami- 
nated texture. The surface which separates the two 
alloys is marked by a black oxide,' often stained with 
verdigris. The two alloys were separated and after 
cleaning were found to have different densities. The 
envelope, although more oxidized, gives d=5.33 and 
the core eZ=5.18. This anomaly showed that the for- 
mer is richer in copper than the latter, as was proved 
by analysis. If a part of the tool is reduced by hydro- 
gen near 500 deg. C. the envelope takes a red copper- 
color and the interior a buff-yellow. The following 
shows the composition of the bronzes which compose 
the two parts. After cleaning the alloys were first 
reduced by the blowpipe and found to lose in each case 
about 15 per cent of oxygen and 3 or 4 per cent of 
carbonic acid, sulphur, chlorine, etc. Then followed 
the analysis of the reduced metal: 

Envelope. Central portion. 

Oxygen 1.65 1.60 

Chlorine and sulphur.... 0.80 traces 

Iron 0.70 0.30 

Lime and potassa " 0.15 

Tin 4.67 13.30 

Copper 92.60 84.60 

The hard bronze thus contains less copper and con- 
siderably more tin than the soft. The presence of 
chlorine and sulphur is due to the earth in which the 
tool had been buried. The lime and potash seem to 
come from the ashes of the fire which melted the 
alloy, for after reducing the powdered metal by hydro- 
gen and treating with boiling water the solution some- 
times turns red litmus to blue. The lime is thus in 
the free state and the potash in the form of carbonate. 

» . # » #. 

The Current Supplement. 

The current Supplement, No. 1404, opens with the 
first installment of a most complete account of the 
Langley aerodrome — perhaps the only machine of its 
kind built on truly scientific principles, and actually 
tried. The article is very fully illustrated. Henry G. 
Kittredge continues his exhaustive discussion of the 
utilization of wastes and by-products in manufactures. 
Some notes on experimental researches on internal 
flow in centrifugal pumps and allied machines have 
been prepared by James Alex. Smith. The subject 
is one of considerable physical interest. "The Contact 
Process for the Manufacture of Sulphuric Acid" is the 
subject of an article which will doubtless be found of 
no little value to chemists. A new French process for 
sterilizing water is described and illustrated. Among 
the minor articles may be mentioned those on "Ferro- 
concrete," "Oil Burning with Forced Draft," "The 
Phenix Accumulator," "Distribution of Light from the 
Nernst Lamp" and "Compensation for the Weakening 
of Permanent Magnets." Automobilists will read 
with profit an article on how to remove the inner tube 
of a double-tube automobile tire. The usual notes 
have also been published. 

m , m ! m 

Xlegler's New Leader. 

Ziegler has decided his next expedition to the North 
Pole will be headed by Anthony Fiala. The "America" 
is soon to be refitted, and the second expedition sent 
off as soon as possible. 
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NATURAL EFFIGIES. 

At Conchise, Ariz., the passenger on the Southern 
Pacific Railroad is shown a wonderful face, formed by 
the summit of a mountain range. It is called the face 
of Sleeping Conchise, a famous Indian chief, and is said 
to be held in more or less reverence by the Indians 
who have seen it. The profile is remarkable, doubtless 
several miles in length, and from certain localities a 
perfect face gazing upward with wonderful dignity. 

In almost every portion of the country strange faces 
or forms are found., but none are 
more remarkable than the stone 
whale here shown. Nearly twenty 
years ago the writer heard of this 
natural curiosity, his informant urg- 
ing him to go and see the whale 
high in the mountains. Vertebras 
of these huge creatures were not 
uncommon on the summit of the 
Coast Range Mountains, and the 
writer had seen the skeleton of a 
whale dug into when a street was 
being opened in the city of Los An- 
geles; indeed, remains of these ani- 
mals were found in various portions 
of the State, hence the story of the 
whale in the mountains did not re- 
sult in a long trip at that time, and 
the natural effigy was not seen un- 
til many years after, when making 
a coaching trip from Los Angeles 
to Santa Barbara. One afternoon, 
after crossing a little stream in 
Ventura the coach rolled out into a 
country road and came to a stand- 
still by the- side of the whale, an effigy so remarkable 
that it was easily seen how the early natives were at- 
tracted by it and had legends referring to it. The 
whale is a conspicuous landmark, and stands on the 
Los Angeles, Ventura and Santa Barbara highway, 
pointing to the east and attracting the notice of all 
who pass that way. Charles F. Holder. 



made by other astronomers every few years, using the 
steadily increasing number of observed stars. Their 
results confirm the approximate correctness of Her- 
schel's guess as to the point toward which the solar 
system is moving, as this point has been located by all 
of them either in Hercules or in Lyra. Nevertheless, 
the various solutions arrived at leave an uncertainty of 
at least ten or fifteen degrees as to the direction of the 
motion. 

Our knowledge of the speed of the solar system 




THE D. 0. MILLS EXPEDITION TO THE SOUTHERN 
HEMISPHERE. 

BY W. \V. CAMPBELL, DIRECTOR OF LICK OBSERVATORY. 

It is well known that the observed positions and 
motions of celestial objects are influenced not only 
by the motions of the bodies themselves, but also by 
the motions of the observer. Neglecting minor dis- 
turbances such as latitude variations, precession, nu- 
tation, etc., the observer's motion is made up of four 
principal components: 

1. That due to the rotation of the earth on its axis. 
The elements of this diurnal component are well 
known, and it can be eliminated completely from an 
observation. 2. That aris- 
ing from the revolution of 
the earth around the com- 
mon center of mass of the 
earth, and moon. This 
monthly component is 
small and readily allowed 
for. 3. That due to the 
annual revolution of the 
earth around the sun. The 
form of the earth's orbit 
is well known, but there 
is at present an uncertain- 
ty of from one-quarter to 
one-half of one per cent 
in the assumed value of 
the solar parallax, or in 
the absolute value of the 
semi-major axis of the 
earth's ellipse. This in- 
troduces a slight uncer- 
tainty in the observer's 
speed which is trouble- 
some in a few cases. It 
is hoped that as a result 
of recent observations of 
the planet Eros, we shall 
be able to eliminate the 
greater part of this uncer- 
tainty. 4. That due to the 
motion of the solar sys- 
tem as a whole. The ele- 
ments of this motion are 
not well known. In fact, 
a better knowledge of 
them constitutes one of 

the most pressing problems in astronomy, and it is 
to contribute to the solution of this problem that the 
Mills expedition to Chile has been organized. 

More than one hundred years ago, Sir William 
Herschel, from a consideration of the proper motions 
of the few stars previously observed, came to the con- 
clusion that the solar system is moving in a straight 
line approximately toward the constellation Hercules. 
This was one of the shrewd guesses for which Her- 
schel is justly famous. Later solutions have been 
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has been much less satisfactory. Herschel had essen- 
tially no information as to the distances of the stars, 
but by making certain assumptions he was led to the 
conclusion that the speed of the solar system was 
probably in the neighborhood of ten miles per second. 
Other discussions of the question have led to the as- 
signment of values ranging from as low as five miles 
to as high as twenty-five miles per second. The weak- 
ness of the solutions arises from our very imperfect 
knowledge of the stellar distances. 

The development of the spectroscopic method of meas- 
uring stellar velocities in the line of sight has placed 
in our hands a means of making decided improvements 
in our knowledge of the solar motion, as this method 
is entirely independent of stellar distances. The meth- 
od is exceedingly simple in theory, but extraordinarily 
difficult in practice. The displacements of the stellar 
spectra due to their velocities of approach and reces- 
sion are on so slight a scale that the errors of observa- 
tion may easily exceed the magnitude of the quantities 
to be observed. Fortunately the thorough understand- 
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ing of the problem, reached through bitter experience 
in the past fifteen years, has made it possible at the 
present time to measure stellar velocities with a high 
degree of accuracy. 

The velocities of some four hundred of the brighter 
stars have in the past six years been measured with 
the Mills spectrograph attached to the great Lick tele- 
scope. These stars are situated between the North 
Pole and 30 deg. south declination, and are distributed 
more or less uniformly over this section of the sky. 



The results have been combined in an attempt to deter- 
mine the elements of the stellar motion. It is evident 
that while the individual stars have their individual 
motions, yet if the solar system is moving toward a 
given point in the sky, the stars in that portion of 
the sky will on the average appear to be moving toward 
the solar system; and that the stars in the opposite por- 
tion of the sky will appear to be moving away from the 
solar system. Conversely, if the velocities of the stars 
in all parts of the sky be known, it is possible by mathe- 
matical analysis to determine a 
point such that the stars within a 
concentric area will have the maxi- 
mum velocity of approach toward 
the solar system, and the stars in 
the corresponding opposite area will 
have the maximum velocity of re- 
cession. The solution referred to 
led to the result that the solar sys- 
tem was moving approximately in 
the direction of the southern boun- 
dary of the Lyre with a speed of 
12% miles per second. 

There is no doubt that the result 
for speed is close to the truth; but 
it is reasonably certain that the di- 
rection of motion is somewhat in 
error. The weakness of the solu- 
tion lies in the fact that the ob- 
served stars are not distributed uni- 
formly over the entire sky. The 
region from 30 deg. south declina- 
tion to the South Pole is not repre- 
sented at all. This deficiency in 
the observed data affects the direc- 
tion of motion vastly more than it does the speed. 
It has for many years been my desire to organize 
a spectroscopic expedition to the southern hemisphere, 
for the purpose of extending the observations to the 
South Pole of the sky. The problem under solution, 
and the needs of such an expedition, were recently 
brought to the attention of Mr. D. O. Mills, who most 
generously provided funds for constructing the ap- 
paratus, for employing the astronomers, and for meet- 
ing all general expenses. 

The telescope recently constructed for this purpose 
is shown in the accompanying illustration, set up on 
Mount Hamilton for adjustment and trial. It is a re- 
flector of the Cassegrain form. A parabolic mirror of 
silver-on-glass will be mounted in the extreme lower 
end of the tube. This mirror, now rapidly approach- 
ing completion, is 37% inches in diameter and 5% 
inches thick. The accurately polished surface is 36% 
inches in diameter. There is a hole 5 inches in dia- 
meter in its center. The rays of light from the star 
would be brought to a focus 17% feet above the mir- 
ror; but a hyperbolic con- 
vex mirror 9% inches in 
diameter is to be placed 
4% feet inside the focus, 
just within the upper end 
of the tube, to receive the 
converging beam of rays 
from the large mirror and 
reflect them back through 
the hole in its center. 
The rays will thus be 
brought to a focus about 
12 inches below the lower 
end of the telescope tube, 
exactly on the slit of a 
powerful spectrograph. 
The spectrograph is shown 
supported by a steel truss. 
In theory it resembles the 
Mills spectrograph now in 
use at the Lick Observa- 
tory; but in reality it em- 
bodies many new depar- 
tures in design. Hitherto 
the conventional spectro- 
graph has been supported 
entirely from its upper ex- 
tremity, the entire instru- 
ment projecting Out into 
space "at arm's length," 
so to speak, thereby invit- 
ing injurious flexure ef- 
fects. The present instru- 
ment is supported at two 
points in such a way that 
strains in the supporting 
truss cannot by any possibility induce strains in the 
spectrograph. 

The telescope is mounted equatorially in the usual 
way. Motion is communicated to the instrument, how- 
ever, in a somewhat unusual manner. The large sector 
on the right carries a groove in its edge accurately 
turned to the arc of a circle; and attached to the 
lower point of the arc is the clock cord. This follows in 
the groove to a point on a level with the clock, where 
the Cord can be seen running to the winding drum. The 
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-weight of the steel sector is sufficient both to turn the 
telescope on its polar axis and to propel the clock. The 
governor of the clock releases the cord at the proper 
speed to cause the image of the observed star to re- 
main in the slit of the spectrograph. 

The mounting of the telescope was designed in gen- 
eral by the writer, and in detail by the Parke & Lacy 
Company, of San Francisco. It was constructed in 
the shops of the Fulton Engine Works at Los An- 
geles. The optical parts of the telescope and spectro- 



the brighter stars in the one-quarter of the sky sur- 
rounding the South Pole. The photographs will be 
sent to the Lick Observatory for measurement and dis- 
cussion. It is confidently expected that a combination 
of the spectrographs results obtained at Mount Hamil- 
ton and at Santiago will lead to a very satisfactory 
solution of the perplexing problem of the motion of the 
solar system through space. 

There is little doubt that, as in the Mount Hamilton 
observations, the discoveries made as by-products of 



PROTECTING A RAILROAD FROM FLOOD CURRENTS. 

BY DAY ALLEN WILLEY. 

A piece of revetment has recently been built along 
the Missouri River in the vicinity of the town of Cam- 
bridge which has attracted much attention from engi- 
neers on account of the plan of construction, its com- 
paratively low cost and the permanent protection which 
is afforded to the banks. It is perhaps unnecessary to 
say that the shore on either side of the Missouri for 
many miles is of such a formation that even slight 
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Weaving the Mat. 



Sinking- the Mat by Dumping Rock upon it. 





Paving the Bank. 



Government Dike to Prevent Scouring- the Bank. 





Hydraulic Grader at Work on the Bank. 



Eastern End of the Mat Completed and Sunk. 



PROTECTING A RAILROAD FROM FLOOD CURRENTS. 



graph are from the well-known shops of the John A. 
Brashear Company. The spectrograph and clock were 
constructed by our instrument-makers. The instru- 
ments are to be contained in a 30-foot steel dome con- 
structed by the Warner & Swasey Company, of Cleve- 
land, Ohio. 

The dome and instruments will be mounted on the 
summit of one of the low hills near Santiago, where 
they will remain for two or three years. It is planned 
to measure the velocities of three or four hundred of 



the investigations will rival in scientific interest the 
results which comprise the main purpose of the 
work. 

The expedition will be in charge of Acting Astrono- 
mer W. H. Wright, who has ably assisted in the obser- 
vations made with the Mills spectrograph in the past 
five years. He will be accompanied by Assistant H. K. 
Palmer. The government of Chile has offered to fur- 
ther the purposes of the expedition in every possible 
manner. 



currents frequently cut away much of the earth, while 
during periods of high water the current is so strong 
as to do considerable damage, often materially chang- 
ing the river bed at bends and other points where the 
contour of the shore offers obstruction to the water. 
For several miles the tracks of the Chicago & Alton 
Railway follow the river, in the vicinity of Cambridge, 
crossing it near the town of Glasgow by a steel bridge 
which is one of the longest structures of this kind in 
the West. It was completed in 1900 and is 2,435 feet 
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in length including vi&auct approaches, deck spans, 
and a channel span which in itself is 338 feet in length. 
The bridge and approaches cost in all about $500,000. 
Near one of its terminal points the shape of the bank 
recently suffered from floods to such an extent that 
the railroad company found some plan of protection 
was necessary. After a careful examination the chief 
engineer determined upon a plan which has been car- 
ried out in several portions of the country by the gov- 
ernment engineers, and the work was begun with the 
approval of the Missouri River Commission. The plan 
consisted of first grading the banks, then making an ar- 
tificial foundation for the stonework by weaving what is 
known as a "mattress." This was "ballasted," and the 
revetment was completed by covering the shore end of 
the mattress with smaller stone in layers which reached 
a certain distance up the banks. In grading, the hy- 
draulic system was used, a pump being installed which 
furnished a pressure of 100 pounds to the square inch, 
throwing the water through a 4-inch pipe fitted with a 
nozzle of l]/ 2 inches in diameter. This stream was 
found to be sufficient to cut away the top of the bank, 
throwing the surplus material into the river and level- 
ing it to the desired grade. The force of the water 
was such that the bank beneath the water to be cov- 
ered by the mattress was also graded. With a force 
of six men the engineers were able to grade 100 linear 
feet of bank in 10 hours. 

In making the mattresses two barges, each 20 by 50 
feet in size, were lashed end to end, and a platform and 
a set of ways constructed thereon. The weaving was 
done on the ways. When the top of the ways was 
reached, the mattress was held up by the men, and the 
mattress boat allowed to drop down stream until the 
work was again at the foot of the ways. The mattress 
is woven of brush, 1 to 2 inches in dia- 
meter at the butt, and 15 to 25 feet in 
length, the "stitch" being over and un- 
der. It is 12 inches thick and 86 feet 
wide, with a selvedge on both the in- 
shore and outstream edges, and is 
strengthened and held in place by a 
system of cables. The line of the in- 
shore edge of the mattress follows a 
contour line, 3 feet above low water. 
Galvanized wire cables were run longi- 
tudinally, one cable under the mattress 
and one on top, and a single cable was 
run in the inshore selvedge. Similar 
sets or pairs of cables were also run 
transversely, at intervals of 16 feet 8 
inches, one cable under the mattress 
and one on top. The transverse cables 
were anchored to posts planted on the 
main bank, back from the top of the 
slope. These anchors are yellow pine timbers, 12 by 
12 inches and 4 feet long. To prevent the finished 
mattress from sagging, it was straightened as fast as 
completed by pulling upon the cables with block and 
tackle. 

In sinking the completed mattress, the mattress 
boat was floated down the stream with the current, 
the mattress itself being left to float on the surface. 
A barge loaded with bowlders weighing from 100 to 
200 pounds each was then drifted upon the mat- 
tress, and the stones dropped upon it in such a way 
as to distribute their weight as equally as pos- 
sible over all parts. The stone served as an- 
chors to hold the submerged portion firmly in 
place on the bottom of the river. 

One of the most difficult and interesting fea- 
tures of the revetment was the "paving," as it 
was termed, which extended from the top of 
the artificial grade to several feet beneath low 
water. The inshore edge of the mattress was 
covered with crushed stone from a point 3 feet 
below water to about 3 feet above, making a 
binding between it and the bank proper. Upon 
this was placed a layer of larger stone ranging 
from 8 inches to 12 inches in size, and extending 
as already stated to the top of the grade. It was 
wheeled in barrows to the graded banks and 
placed regularly in a sort of pavement. By fol- 
lowing this plan much more resistance is offered 
to the action of the water than if the stone was 
merely thrown loosely upon the formation. A 
top dressing, however, was given the pavement, 
consisting of a layer of 2 inches of crushed 
stone, this filling the crevices and practically 
forming a solid embankment. 

In spite of the apparently large amount of 
work required to carry out the various processes, 
the cost was less than $7.50 a linear foot of 
revetment, including all expenses. The force of 
men required to weave the mattresses comprised 
but 33 in all, who completed 90 linear feet in 10 
hours, while 30 men were employed to unload 
the stone barges and 32 men for paving and 
supplying the paving material. With the force 
of labor divided in this way, the various por- 
tions of the improvement kept pace with each 
other, so that while a section of the bank 



was being graded, the mattress to cover it was being 
woven, etc. 

The revetment which has been completed is 8,250 
feet in length, and apparently will resist the action of 
the river even during the times of the highest water. 
It is considered superior to dikes and other forma- 
tions for protection, for the reason that the sub- 
merged portions as well as the construction above 
the water are so bound together that the current can- 




NOAH'S ARK OF THE HUICHOL INDIANS. 

not work behind the bank where the improvement has 
been made — a frequent cause of injury to dikes, as 
indicated in the accompanying photograph. The plan 
followed in this instance leaves the formation of 
the shore at such an angle as to offer no direct resist- 
ance to the current, and it is believed will require 
little or no repairs for a period of years, although the 
formation of the shore at this point, as already inti- 
mated, is of loose material. 



A change from steam to electric power on the 




GOD HOUSES OF THE HUICHOL INDIANS. 

Georgetown & Portsmouth Railroad has resulted in 
throwing upon the market a lot of second-hand roll- 
ing stock. It was first thought that this rather expen- 
sive equipment would be converted into junk, for the 
reason that the railroad is of narrow gage. A bargain 
has, however, been made with a large contracting com- 
pany, interested in the construction and operation of 
roads in China, for the purchase of engines and cars, 
both passenger and freight. The rolling stock is to be 
shipped to China to be used on a road of similar gage 
now under construction. 




THE GRANDMOTHER GROWTH OF THE HUICHOL INDIANS. 



THE SYMBOLISM OF THE HUICHOL INDIANS. 

BY WALTER L. BEA8LEY. 

Carl Lumholtz, the well-known Norwegian explorer, 
who has made three expeditions, occupying five years- 
of research, among the natives of northwest Mexico, 
in the interest of the American Museum of Natural 
History, has brought back much valuable information 
and many strange and interesting ethnological ob- 
jects. These have recently been installed in the new 
west wing of the institution, and form a most striking 
and comprehensive exhibit, illustrating the peculiar 
symbolism and culture of practically an unknown 
race of people, who are at present living in the same 
state of barbarism as when Cortez first put his foot 
on Mexican soil. Mr. Lumholtz is the first white man 
to visit and study the tribe. He succeeded in making 
friends with the leading shamans and tribal officials, 
from whom he obtained a great number of traditions 
and legends associated with the various symbolic and 
archeological objects collected. Of extraordinary in- 
terest among the specimens secured is ihe representa- 
tion of an ark, together with the Huichol version of 
the same. There has been no Bible or priest among 
them for centuries, and they have forcibly resisted 
the intrusion of missionaries in recent years. Their 
old beliefs, customs and ceremonies all remain in their 
ancient vigor. Just how and when the Bible story 
found its way among the Huichols and became em- 
bodied in their mythology is unknown. Before ex- 
plaining the ark and its symbolic significance, a brief 
outline of the Huichols is herewith given. The tribe 
number at present about 4,000, and they live in a 
rugged country, difficult of access, in the northwestern 
part of the State of Jalisco, among the Sierra Madre 
range. The territory is estimated to be about 40 
miles long by 25 wide. All of their 
settlements — save one on a high mesa — 
lie on the east border of the Chapalag- 
ana River, which traverses their coun- 
try from north to south. The Huichols. 
are of medium height, with skin of light 
reddish brown. The dress of the men 
consists mainly of a shirt made of a 
cheap quality of cotton cloth. The wo- 
men wear a skirt and short tunic of. the 
same material, and cowhide sandals. 
The women weave tunics and girdles 
from wool, and are quite clever at em- 
broidery, with which they adorn their 
dresses. They live in circular houses 
made of loose stones and mud, and cov- 
ered with thatched roofs. They dwell 
in small ranches; only the officers of 
the tribe stay in the pueblos. The 
Huichols offer to their innumerable 
gods many remarkable symbolical objects, being the 
embodiments of prayers. These votive images are 
found in the god houses and sacred caves. All cere- 
monial objects lose their potency after five years, 
after which time they are thrown out and renewed. 
The gods are implored naturally for material benefits 
only. The moving principle in their religion is a de- 
sire of producing rain, thereby enabling them to suc- 
cessfully raise corn, beans and squashes, their prin- 
cipal food. One of the most unique and remarkable 
of the symbolic objects obtained from the Huichols 
is an ark, which was kept in one of the god 
houses, and deposited occasionally upon the wa- 
ters of a small lake as one of the extreme meas- 
ures of getting rain. To the Huichol mind what 
has once been associated with an effect has the 
power of reproducing that effect, and therefore 
the Ark, once connected with water, is thought to 
have the power of causing the water to rise and 
descend again, or in other words to produce rain. 
The following is the myth of the Deluge and the 
Ark of the Huichols as related by a famous sha- 
man to Mr. Lumholtz: 

Once upon a time, long, long ago, before the 
white man (the Spaniards) came to the country, 
a Huichol was at work felling trees in the prep- 
aration of his field for planting, but each day 
he found that the trees he had cut down on the 
previous day had grown up again. He worried 
over this and grew tired of working, but still he 
came on the fifth day to try once more, bent upon 
finding out how it happened. Soon there a^jse 
from the ground in the middle of the clearing 
an old woman with a staff in her hand. The 
woman was Taka'tsi Nakawe. This name means 
our Grandmother Growth. She is the mother of 
the gods. All the earth belongs to her, and she 
lives in the under world. All vegetation is her 
product, and she is the special goddess of corn, 
squashes and beans. She pointed with her staff 
toward the south, north, east and west, and final- 
ly toward below, when all the trees which the 
young man had cut down immediately stood up. 
Then he understood how it was that his clearing 
was always covered with trees. She told him 
he was working in vain. "A great flood is com- 
ing," she said; "it is not more than five days 
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off. Make a box from the fig-tree as long as yourself, 
and fit it with a good cover. Take with you five grains 
of corn of each color, five beans of each color, take 
also the fire, and five squash stems to feed it with, and 
take with you a black female dog." The Indian did as 
Grandmother Growth had told him. On the fifth day he 
had the box ready, and placed in it the things he was 
told. Then he entered, taking with him the dog, and the 
old woman put the cover on. Then she seated herself on 
the top of the box with a macaw perched on her shoul- 
der. The box or ark rode on the water, one year to- 
ward the south, next toward the north, the third to- 
ward the west, the fourth toward the east, and the fifth 
year it rose upward, and all the world was filled with 
water. The next year the water began to subside, and 
the box lodged on a mountain, where it may still be 
seen. The man took off the cover, and saw that all the 
country was still full of water, but the macaws and 
the parrots made valleys with their beaks, and the 
water commenced to subside. Then the land began to 
dry up, and trees and grass sprang forth, aided by 
Grandmother Growth. The man lived in a cave with 
his dog near by. In the daytime, while he was in the 
field, the dog remained behind. Every afternoon on 
coming back he found corn cakes ready for him. He 
was curious to know who made them for him. After 
five days had passed he hid among the bushes near 
the cave to watch, when suddenly he saw the dog take 
off her skin and hang it up, then he noticed that she was 
a woman, who knelt down to grind corn on the metate. 
He stealthily advanced toward her from behind, and 
quickly seized the skin and threw it into the fire, and 
from that time on she remained a woman. They were 
married, and the man had a large family, and his sons 
and daughters married, and the world became peopled 
and they lived in caves. The ark here pictured is 
made of a log of wood from a figtree that has been 
hollowed out. The bark has been entirely removed and 
the surface smoothed. Both ends are closed by disk- 
shaped covers, made from the same kind of wood. A 
piece of carved wood glued into a groove on the top 
is intended to represent deer-horns, its purpose being 
to entangle the craft in the bushes when the water 
subsided, and thus stop it. The outside part, which 
was supposed to be above the water, was ■ decorated 
with various designs which are symbolic of water and 
its effects. The cover nearest the horns is decorated 
in the center with two Mexican centavos and are fast- 
ened with beeswax as an offering. One of the objects 
inside of the Ark was a wooden image, representing the 
ancestor of the Huichols, who was saved from the del- 
uge; another being a rudely carved figure of the dog, 
painted black, and also the five squash stems, witn 
which the ancestor of the tribe kept his fire going; five 
grains of each of the seven colors of corn, and the 
pouch in which they were preserved; likewise five 
beans, of the five different colors, and five squash seeds. 
It might be interesting to state that the late Frank 
Cushing, after examining the Huichol material, was of 
the opinion that they were in the same state of culture 
that the Zuni Indians had reached in remote prehis- 
toric times, while in the matter of their highly devel- 
oped symbolic art, they even more nearly represented 
the Maya of two to three thousand years ago. 



Transatlantic Wireless Telegraphy Achieved. 

Mr. Marconi has confirmed the report that messages 
were received on board the "Carlo Alberto" in Sydney 
Harbor from the station at Poldhu, Cornwall. The 
terms of Marconi's agreement with the Italian govern- 
ment prevent him from giving out further informa- 
tion; for the Italian government has reserved to itself 
the right to make public the results of Marconi's ex- 
periments on board the warship. Mr. Marconi states 
that several improvements have been made both in the 
transmitting and receiving apparatus, and that he is 
now able to send at a rate of forty words a minute. 
A year ago the best speed attainable was sixteen or 
seventeen words per minute. 



Bacon's Fifty-mile Balloon Trip. 

On the afternoon of November 10, the Rev. J. M. 
Bacon, the well-known aeronaut, accompanied by naval 
and military officers, ascended in a balloon from Doug- 
las, Isle of Man, with the object of crossing the Irish 
Sea to the coast of England. Mr. Bacon descended in 
Dumfriesshire, Scotland. The distance over the sea 
to the coast of Scotland, reached with a northeast wind, 
is about 25 miles; but in reaching Dumfriesshire, at 
the Solway Firth, he traveled between 40 and 50 miles. 
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brained monk, whom much learning had made mad. — 
James Johnston, in Cassier's Magazine. 



Word is received from abroad that wireless telegraph- 
ic communication between Berlin and Venice is to be 
established. A station with a range of 800 kilometers 
will be built at Ober-Schoeneweide. Should this experi- 
mental station be successful, communication will be 
established with Calais, Stockholm and Lemberg. Since 
the station is to be built in Germany, it follows as a 
matter of course that the Slaby-Arco system will be 
used. 



The Press on Col. Astor's Gift. 

The letter from Col. J. J. Astor, which the Scien- 
tific American published, in which the Astor turbine 
patents are generously given to the public, has receiv- 
ed no little attention both in the lay and the technical 
press. Most of the New York dailies commented upon 
Col. Astor's magnanimity in appreciative terms. The New 
York Sun discussed the gift editorially. Perhaps the 
most complimentary notice which has as yet appeared 
was published in the well-known Electrical Review. 
The notice, which is an editorial, reads as follows: 

"Col. John Jacob Astor, in a letter to the Scientific 
American, dedicates all his patents on marine turbines 
to the public, in the hope that the development of this 
idea may bring the steam turbine to a high state of 
perfection. 

"Col. Astor's turbine consists of a funnel-shaped 
outer shell or drum, having on its inner surface spir- 
ally arranged blades. Within this there is a solid axle 
carrying spiral blades set in the opposite direction. 
Both parts of the turbine revolve in opposite direc- 
tions, and each drives a screw at the stern of the boat. 
By allowing the inner turbine and the outer case both 
to revolve, the speed necessary to insure efficiency is 
cut in half. 

"The following advantages are claimed for this type 
of turbine: As both parts revolve, the weight for a 
given output is reduced; the steam efficiency is high 
and mechanical friction is much reduced. It is sug- 
gested that this type of turbine is suitable for central 
station work, as the armature and field of the alterna- 
tor can be driven in opposite directions. This would 
improve the efficiency of the dynamo and decrease the 
weight. 

"Col. Astor's activity in public affairs is too well 
known to need comment. In the Spanish-American 
war he not only gave freely of his means, but he 
risked his life as well in the service of his country. 

"By surrendering his rights in this case, he not 
only gives further evidence of this liberal spirit, but 
by throwing the construction of steam turbines open 
to competition he thereby greatly stimulates develop- 
ments in this important line of work. The gifts of the 
rich to the public are often belittled by the saying 
that they are merely giving back what they in the 
first place took away. It is worth noting that this 
ungenerous comment does not apply to the gift of this 
invention to the public." 

» n i» 

Some Early Anticipations of modern Inventions. 
Of Rabelais' story concerning the "frozen words" 
which startled Pantagruel and his happy crew on the 
voyage to the oracle of the Holy Bottle the world has 
long been familiar. Students of the great humorist 
maintain that the narrative of the "frozen words" 
must be taken to imply that their author had some- 
thing akin to a prophetic vision of the phonograph. 
In another direction it now appears that Rabelais 
played the seer and still nearer approached to a recent 
invention of unique creation. This relates to the 
"moving platform," a leading attraction at the Paris 
Exhibition in 1900, by which a passenger stepped on 
to a traveling road, or path, and was carried to his 
destination without further effort. If some features 
of this may be traced, by anticipation, to the mind 
of the old sage who defined rivers as "roads that 
travel," the real precedent is discoverable in the fifth 
book of Rabelais' series of masterpieces. 

Rabelais, in the exuberance of his imagination con- 
cerning the Isle of Odes, where the roads travel of 
themselves, depicts Pantagruel and his gay mariners 
voyaging to the oracle of the Dive Bouteille, on the 
island of Odes. The term "odes," in spite of its as- 
sociations, has nothing to do with poetry. On this 
pleasant isle where the roads travel of themselves, 
and thus (according to Aristotle's definition), must 
be classed as animals of locomotion, the traveler had 
simply to inquire his way of the road which was go- 
ing to his destination, to get upon it, and so be carried, 
without further trouble, to the place he desired, just 
as happens to those who take passage from Lyons down 
the Rhone to Avignon and Aries. 

Who forgets that Mark Twain, some years back, 
amusingly propounded a similar fancy when he took 
passage (by slow freight) on a Swiss glacier? 

At the present hour the traveling road or path is 
under experiment in the suburbs of Paris, and is p'os- 
sibly destined some day to supersede omnibuses and 
tramways. 

In the light of these facts it seems hard that Friar 
Roger Bacon, the student of science before the scien- 
tific period, who predicted that one day carriages 
would move without horses, and ships cross the ocean 
without sails, should be laughed to scorn as an addle- 



Brief Notes Concerning Patents. 

It is said that over one hundred patents have been 
taken out by D. MacFarlan Moore, of New York, 
covering his system of electric lighting. The method, 
which has already been described in these columns, 
consists briefly of a series of tubes filled with a vapor 
which is made luminous by the passage of the electric 
current through it. 

At the Western Standard Company, of Gas City, Ind., 
a test was made of a secret process of manufacturing 
paper from oat hulls. The inventor is said to have 
been working on the process for three years, the pres- 
ent being the third test which he has made. Although 
the two former tests were not very satisfactory, the 
last is reported to have been most successful. 

The Board of Ordnance and Fortifications will prob- 
ably ask for an increase in the annual appropriation 
from $100,000 to $200,000 for making experiments and 
trials of various kinds of ordnance and ordnance mate- 
rials. This body is in constant receipt of inventions 
and suggestions which must be given some investiga- 
tion. 

In order fully to acquaint himself with the working 
of his new storage battery, Mr. Edison is building five 
automobiles which are to run five thousand miles each. 
It is expected to cover 100 miles with a single charg- 
ing. A 62-mile run has already been made with a 
light runabout with 21 cells weighing 332 pounds; and 
after this trip, part of which was over steep grades, 
the carriage was still moving at 83 per cent of its nor- 
mal speed. 

C. J. Vernon, of Fresno, Cal., is the inventor of a 
peach-peeling machine which, it is said in a California 
paper, will prove invaluable to the canning industry. 
The machine has been subjected to a practical test at 
the San Jose plant of the California Fruit Canners, 
and it has been pronounced a success. The capacity of 
the plant has been largely increased by the introduc- 
tion of this machine. The work is done without waste 
and without marrlag the round surfaces of the fruit. 
Since the general adoption of the upright piano, 
about twenty-five years ago, there has been no very 
material improvement made, but a novel feature has 
been recently introduced by F. J. Heppe, the junior 
member of the firm of C. J. Heppe & Son, of Philadel- 
phia, Who has added two sounding boards to the one 
which is already in general use. Patents on this idea 
are now pending. The superior advantage of this in- 
vention is in the fact that two of the sounding boards 
are placed forward of the other, the top and bottom 
panels being converted into sounding boards, thus at- 
tracting the tone to the front of the instrument where 
it properly belongs. 

A dispatch from Rochester, N. Y., announces the 
death of Mrs. Bridget French, who died at her home 
in that city on August 7. This woman was the inven- 
tor of no less than thirty-six devices, some of which 
had brought her considerable money. Her first inven- 
tion was the French burglar-proof lock, which was the 
first thing of the kind and which laid the foundation 
of the modern complicated safety locks now in general 
use in banking and safety institutions. She also in- 
vented a steam sterilizer which attained wide use. 
She also devised a stovepipe damper with vents in it to 
permit the passage of the objectionable gases. She 
also invented a car coupler, and her latest work was 
a fiber lamp chimney. Although over seventy years 
of age, she was at work on several inventions at the 
time of her death. Besides the genius for mechanical 
devices, she possessed the skill of a trained artisan in 
developing the ideas originated by her. She worked 
regularly in her own shop, and could handle tools like 
any man. 

An entirely new thing in boat building is in the 
course of construction at one of the yards near St. 
Louis, Mo. It is a boat which is designed to meet all 
the requirements of traffic in both deep and shoal wa- 
ter. The craft is the design of Capt. George O. Rogers, 
who is' well known in transportation circles in the 
South, having been identified with marine and railroad 
companies. His boat consists of two hulls, one within 
the other, each forming a perfect boat. The inner hull 
is of much greater draught than the outer one, and in 
shallow water service the inner one is raised by means 
of jacks, so that the greater part of its weight is sus- 
tained by the outer hull and the upper works are 
raised about ten feet above the deck of the outer hull. 
In this position the boat has a very light draught, cal- 
culated to be available for use on the shallow rivers of 
the South. For deep-water traffic the inner hull is 
lowered. This boat was especially designed for the 
trade between the Beaumont oil fields and St. Louis, 
but the inventor sees a much wider range of useful- 
ness for it. He expects to demonstrate its value by the 
boat which is now being built and which will soon be 
ready for service. Capt. Rogers was at one time a 
member of the United States River Commission. 
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ODDITIES IN INVENTIONS. 

Toy Phonograph. — It has long been desirable in the 
manufacture of toy dolls to obtain an economical yet 
efficient apparatus by which the doll can be made to 
talk. Such an apparatus seems to have been discovered 
by the inventor of the device here illustrated. A sound- 
ing box of cup-shape is employed, and extending ver- 
tically from the top of this box is a strip of celluloid 
or hard rubber. On this strip the desired sound record 
is indented. This may be done by softening the strip 




TOY PHONOGRAPH. 

and engraving by the usual method with the stylus of 
an ordinary phonograph. A slide block is mounted on 
the sound-record strip, and is provided with a stylus 
held by tension of the spring against the sound-record. 
A handle is provided on the slide block, and by moving 
this up or down the sound recorded will be reproduced. 
The construction of the apparatus is so simple that it 
may be used even in the cheaper toys to reproduce 
trite sayings and the like in articulate speech. 

Portable Irrigator. — Among recent inventions in 
gardeners' implements is one worthy of special notice. 
The implement is a portable irrigator especially adapted 
for treating the roots of a plant with fertilizing liquid. 
The general shape of the irrigator is similar to that 
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PORTABLE IRRIGATOR. 

of a pitchfork, the tines and handle of which are 
hollow. A piston is adapted to be operated within the 
hollow handle, serving as a pump to draw the fertiliz- 
ing liquid from a supply pipe entering at the top of 
the fork head and to force it out through the openings 
in the tines. In operation the tines are buried into 
the ground with their lower ends in proximity to the 
roots to be treated. The liquid can then be forced out 
In a fine spray at the point where it will do the most 
good. 

Draw-knife. — A Yankee inventor has improved on 
the ordinary draw-knife by providing a knife with 
handles which may be readily adjusted and locked in 
various positions. The shanks of the knife blade are 




DRAW-KNIFE WITH ADJUSTABLE HANDLES. 

provided with ears to which the handles are secured. 
In each ear is an aperture for receiving the clamping 
bolt, as shown in the small detail view. Two intersect- 
ing grooves are formed on one face of each ear to re- 
ceive the handle rod.' By tightening the thumb screw 
on the clamping bolt, each handle rod may be firmly 
locked in any one of the three positions permitted by 
the intersecting grooves. In order to give greater 
stability to the joints, each handle rod is provided at 



the end with a stud or projection. A recess is formed 
in each end of the horizontal grooves, and a socket at 
the upper ends of the vertical grooves, which are 
adapted to receive these projections and insure a firm 
hold. The advantages of this construction are appar- 
ent. It is often impossible to use the draw-knife with 
its handles projecting at right angles to the blade, be- 
cause of their interference with other portions of the 
work. In such cases this improved construction would 
be a necessity. When the tool is not in use, the han 
dies may be turned inwardly, as shown at the right in 
the illustration, and the edge of the blade would thus 
be protected against injury. 

Geographical Clock. — The accompanying illustra- 
tions show a clock by which the correct relative time 
of various prominent localities throughout the world 
may be instantly ascertained. The hour-hand of the 
clock is provided with a translucent disk secured there- 
to, which, with the hour-hand, makes one complete 
rotation every twenty-four hours. On this disk, in 
their proper locations, are printed the names of differ- 
ent cities or states throughout the world. The twenty- 
four hours of the day are represented on an outer 
stationary ring. The characters representing the hours 
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GEOGRAPHICAL CLOCK. 

of day are formed in relief, while those representing 
the hours of night are cut out of the solid background. 
The translucent disk extends under the ring and serves 
to display the characters in such manner that one 
will at a glance distinguish the hours of the day from 
those of night. Electric lights may be located within 
the clock casing, so that the characters may be read- 
ily distinguished at night. Our illustrations show 
the clock as indicating midnight in New York, and it 
will be readily seen that at that hour it is five A. M. in 
London, one P. M. in Manila, nine P. M. in San Fran- 
cisco, etc. 



PRINTING FRAME. 

One of the greatest difficulties attending the use of 
films is experienced by the photographer when making 
prints. The tendency of films to curl and twist causes 
a great deal of time to be wasted in trying to straight- 
en out the negative and lay the edges back to their 
normal position. Heretofore it has been the practice 
to soak the negative in glycerine or bend it backward, 
but these methods are in the one case disagreeable, 
and in the other non-effective. All photographers will 
therefore appreciate -any device for overcoming this 
difficulty. 

A very simple invention along this line has recently 
been patented by Dr. P. J. S. Gilbert, of 1921 Canal 
Street, New Orleans, La. Dr. Gilbert's invention pro- 
vides a printing frame having two horizontal wires 
stretched on the glass along two opposite edges. Each 
wire is secured in the frame at one end, and at the 
other is coiled about a revoluble pin. Each pin is 
provided with a milled head, so that it may be turned 
to increase the tension of the wire. 

In operation the wires are first slackened, and the 
film placed against the glass with its edges under the 
wires. Now by tightening the wires the film is held 
smoothly in place. The sensitized paper is next 
placed, and exposure made in the usual manner. 
The paper may possibly overlap the wires, but. this 
is not detrimental, for a small margin is always 
allowed on prints, which is trimmed 
off before mounting. This printing 
frame will be found particularly use- 
ful for one who desires to make a 
great many prints from a single neg- 
ative; for when once fastened in place, 
the film cannot be disturbed by the 
ordinary operations of printing. 



box, and this is sufficient to attract attention to the 
person giving the alarm and would enable any one in 
the vicinity to identify him. This is known as the 
Campbell system and is the. invention of a resident of 
the Capital City. 



WRENCH. 

A recent invention provides a peculiar form of wrench 
adapted to be used in connection with an ordinary car- 




"WRENCH FOR USE WITH HAND-BRACE. 

penter's hand brace. The novel tool may be employed 
to engage with angular nuts or bolt heads for insertion 
into wood or other material. Screw bolts that are cut 
with coarse threads, and known as "lag screws," may be 
driven into wood by the use of this tool and a brace 
much more rapidly than with an open-end wrench. 

Briefly stated, the tool comprises a shank having at 
one end a shank head which may be engaged by a 
socket of the brace or its gripping chuck and provided 
at the other end with spreading fingers which may be 
closed to grip any desired object by adjustment of the 
sleeve surrounding them. A clearer understanding of 
the construction may be had by referring to the illus- 
tration. It will be noticed that the main shank is pro- 
vided with four gripping fingers above which is a 
threaded portion engaged by a nut. Connected to this 
nut by a swivel joint is the sleeve piece which is slightly 
flared toward its open end. On the inner surface of 
this sleeve are a number of longitudinal channels which 
are spaced apart equally and correspond in number to 
that of the gripping fingers. These fingers, which are 
slightly resilient, rest in the grooves in the sleeve and 
are thus secured against torsional strain when the tool 
is in use. Downward adjustment of the sleeve obviously 
presses the fingers together. A square nut or bolt head 
is gripped by clamping the fingers against the four 
faces of the butt or screw bolt. With a hexagonal nut 
it is evident that but two fingers will engage a flat 
surface while the other two must engage oppo- 
site corners. In order that these corners may be se- 
curely held, and in order that an even pressure will 
be exerted by the sleeve on the clamping members, each 
finger end is provided on its inner surface with a longi- 
tudinal V-shaped kerf or channel into which the angle 
of the nut or bolt head may project. 

Mr. James S. Barrett, of 29 South Church Street, Car- 
bondale, Pa., is the inventor of this new wrench. 



News comes from Europe that the Norwegian life- 




The fire department officials of the 
city of Washington, D. C, have been 
greatly annoyed for a number of years by the fre- 
quency of false alarms of fire. It is computed that 
every false alarm costs the city $25, and as there were 
several hundred every year, the thing got to be quite 
serious. With the view of preventing these, as far as 
possible, a new alarm box has been adopted and is 
now being placed about the city. The main feature is 
that in the course of striking an alarm a light, which 
burns several seconds, spouts from a cup on top of the 



PHOTOGRAPHIC PRINTING FRAME. 

saving society has experimented at Horton with Capt. 
Doenvig's new life-boat. It is said that the device con- 
sists of a sphere having a carrying capacity of sixteen 
persons, 800 pounds of provisions and a half ton of 
water. An air-pump and a water-pump together with 
a sail and rudder comprise the propelling machinery. 
The sphere is intended to stand on the deck, and to 
float off if the ship carrying it goes down. The trials 
are said to have been successful. 
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EECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

HARROW TOOTH-BAR.— T. R. Wallis, 
Dyersburg, Term. The tooth-bar is a composite 
structure comprised of a pair of gutter-shape 
members placed together so as to form a tube. 
Each of these members is provided with a 
row of holes into which are fitted the conical 
shanks of the harrow teeth. The shanks are 
secured at the top by threaded nuts. 



Electrical Apparatus. 

ELECTRIC ACCUMULATOR. — F. Lopp£, 
H. P. Mohin, G. J. A. Griner and D. P. Mar- 
tin, Paris, France. This electric accumu- 
lator comprises a plurality of perforated 
plates, the walls of the perforations having 
conical projections. An active mass is ar- 
ranged between the plates and distance pieces 
are provided at one end to separate the plates 
which are connected by perforated rivets. 



Hardware. 

DOOR OR GATE LATCH.— C. J. Moore, 
Varina, Iowa. A latch of simple construction 
is hereby provided that may be readily at- 
tached to a door or gate, and serves to hold 
the same locked in either closed or open posi- 
tion. The parts are so arranged that it will 
be practically impossible for an animal to 
move the latch from its locking position by 
rubbing against it, as sometimes happens with 
other locking devices. 

SAIL-HANK.— J. M. Into, Newport, R. I. 
The hook may be permanently fastened to the 
sail and will not injure the sail by unduly 
wearing on the bolt rope or sail cloth. It 
will hold the luff of the sail snug against 
the stay and is of such construction as to 
admit of quickly bending or unbending the 
sail. 

CAN-OPENER.— T. H. C. Lofthouse, Nas- 
sau, Bahama Islands. Mr. Lofthouse is the 
inventor of an improved can opener which 
is characterized by its simplicity and effi- 
ciency. The implement possesses the strength 
and cutting qualities which are necessary for. 
properly cutting the can. 

TWINE-HOLDER.— A., L. and O. Sovelius, 
Hancock, Mich. A simple and practical twine- 
holder has been designed by these inventors 
which will be found useful for merchants and 
others. After a package is tied and the twine 
is cut off, the twine-holder will raise the 
twine above the counter. Means are provided 
also for regulating the tension of the twine 
as it runs off. 



mechanical Devices. 

SAW-SETTING MACHINE.— C. Young, York, 
Me. This improved saw-setting machine is de- 
signed for accurately and quickly setting the 
teeth of saws, notably band saws. The ar- 
rangement of the parts is such as to permit 
easy and quick adjustment of the machine 
for readily treating all kinds of saws, whether 
wide, narrow, fine, or coarse. 

DREDGE. — A. Z. Boudreaux and O. F. Es- 
chet, Gibson City, La. This invention, which 
in general relates to improvements in dredges, 
more specifically comprehends a novel and pe- 
culiarly constructed means for automatically 
opening the bucket or dipper door, and for 
taking up the slack of the rope that connects 
therewith during the different adjustments of 
the dredger boom and the supporting platform. 

COTTON-CLEANER.— E. B. Ham and J. W. 
Shipley, Jennings, Okla. Ty. This invention 
has for its object to provide means, in the 
well-known pneumatic tube for handling seed 
cotton by atmospheric suction, that will thor- 
oughly clear the cotton before it gets to the 
gin stand. The invention consists in a spe- 
cial cleaning apparatus designed to be lo- 
cated at any desired point in the gin room. 

CLUTCH-OPERATING MECHANISM FOR 
WINDING-DRUMS.— S. Bartron, Stroudsburg, 
Pa. Improvements are provided by this in- 
vention in devices for moving the winding 
drum into operative connection with the driv- 
ing wheel and for disengaging it therefrom. 
A simple mechanism is employed by which the 
adjustments may be quickly made while the 
driving shaft is moving in a winding directon. 

LATHE. — O. G. Edmond, Wausau, Wis. Mr. 
Edmond is the inventor of an automatic lathe 
for turning spindles, balusters, handles,, and 
like articles. It comprises means for feeding 
the work and cutting it off at even lengths, 
after which the work passes from work-car- 
riers which move arbitrarily and at the same 
time turn independently around a cutter of 
the rotary type. 

COMPRESSED-AIR WATER-ELEVATOR. 
W. McKee, Charleston, W. Va. An improve- 
ment in compressed air water elevators is pro- 
vided in this invention which relates particu- 
larly to the valve mechanism, whereby com- 
pressed air is admitted to the pumping cham- 
bers and permitted to exhaust therefrom in 
the operation of the apparatus. 

POWER DEVICE FOR PUMPING WELLS. 

J. J. Kwis, Findlay- Ohio. The invention 
aims to provide simple and substantial means 
for holding a vertical spindle in a perfectly rig- 
id condition in the frame work of a power device 
for pumping wells, thereby effectually over- 
coming all liability of the power wheel as- 
suming a tilted or canted position. The in- 
vention is an improvement on a previous one 
patented by Mr. Kwis. 



MECHANICAL MOVEMENT. — F. J. DON- 
oughe, Gallitzin, Pa. Mr. Donoughe's inven- 
tion is an improvement in that class of me- 
chanical movements involving the principle of 
a cam wheel operated through the medium of 
reciprocating devices or agents for the pro- 
duction of work. The invention is applicable 
for operating oil, water, and air pumps and 
for a variety of other uses whereby reciprocat- 
ing motion can be utilized. 

SHOE-CLEANING MACHINE.— W. Rich- 
ardson, Colfax, Wash. The object of this in- 
vention is more particularly fo provide means 
for retaining a revoluble brush in a predeter- 
mined position relative to the foot-rest, so 
that the operator after using the brush merely 
allows it to return to its normal position, 
where it is convenient for subsequent use. 

NAILING-MACHINE. — J. W. Reed, Ham- 
mond, Ind. The invention relates to nailing 
machines operated either by hand or power, 
but more particularly by hand, in which the 
nails are automatically formed from a wire 
as the machine is operated. The nails are cut 
by the cutting die of the hammer shearing 
past the stationary die in the frame and are 
driven by the same stroke of the hammer. 



Medical Apparatus. 

AUTOMATIC MEDICAL ELECTRICAL AP- 
PARATUS.— A. F. and J. C. Vetter, New 
York, N. Y. This apparatus is used for sub- 
jecting various parts of the human body to 
the action of an electrical current. The de- 
vice is of simple construction and may be 
readily manipulated being in the form of a 
handle adapted to be grasped by either hand 
and which will control the operation of the 
device automatically. 

RESPIRATOR.— M. Jacobs and A. P. 
Black, Brooklyn, N. Y. This respirator re- 
quires no outside attachment whatever. It is 
simply placed over the mouth and held by the 
teeth or lips and may be instantly applied or 
removed. It is a positive protection against in- 
haling microbe-laden dust in summer, and it 
tempers and filters the cold air in winter. 
As an inhaler of such medicaments as chloro- 
form, menthol, turpentine, etc., the device will 
serve the same purpose as -a more expensive 
and cumbrous device. 



Railway Improvements. 

EXPANSION JOINT-COUPLING FOR 

TRACK-RAILS.— J. W. McBurney, Fort Pal- 
mer, Pa. A novel and simple coupling device 
has been provided by this invention, which 
is adapted particularly for holding railroad 
track-rails connected at their joints in a re- 
liable manner, and which will afford com- 
pensation for expansion of the rails during 
hot weather. 

AUTOMATIC PHOTOGRAPHIC DETECT- 
OR DEVICE FOR PASSENGER CARS.— F. 
W. Brooks, Brooklyn, N. Y. The invention 
consists in the main of the following parts : 
First, a device connected with and operated 
by the revolution of the car wheel, and an 
electrical connection by which the operations 
of the camera and -registers and the distance 
between such operations are actuated and con- 
trolled ; second, an electric current, preferably 
from a battery, connected with the above 
device by which the circuit or circuits are 
opened or closed to operate the camera, the 
registers, and the lighting of the car ; third, 
a method for automatically lighting the car 
in such portions as are desired, and means 
for shutting off conflicting or objectionable 
lights. 

RAIL-JOINT. — D. O. Brunner, Somerset, 
Ohio. The invention has for an object the 
provision of improved means for protecting the 
meeting or adjacent ends of two rails from 
the pounding or hammering action of the 
wheels of passing cars, thereby contributing 
to the easy and smooth running of trains, re- 
ducing the tendency of the parts to work 
loose, and minimizing abrasion and wear of 
the joint. 



Miscellaneous. 

MOTOR-VEHICLE.— A. E. Osborn, New 
York, N. Y. Various improvements in the 
framing of motor vehicles are provided by 
this invention in order to effect as direct a 
connection as possible between the motor and 
driving wheel which is also arranged to steer 
the vehicle. The frame is approximately 
triangular in form and the vehicle has three 
wheels, one in front serving as both the driv- 
ing and steering wheel. The motor is mounted 
on a separate frame which swings with the 
steering wheel. 

ROPE-GUIDE.— W. G. Poulson, New York, 
N. Y. The purpose of this invention is to pro- 
vide a new and improved rope-guide for the 
hoisting and lowering ropes of dumb-waiters 
and the like. The guide is simple and durable 
in construction, cheap to manufacture, easily 
applied, and so arranged as to prevent chafing 
and breaking of the ropes and abrasion of the 
wood adjacent to the guide. The friction be- 
tween the rope and the guide is reduced to a 
minimum, and hence raising or lowering of 
the cage or box may be accomplished without 
much exertion to the operator. 

FASTENING FOR WATCH-DIALS.— W. W. 
Dickerson, Wilson, Kans. Various attempts 
have been made to provide a secure fastening 
for dial plates of watches, but the object has 
still not been completely attained. Mr. Dicker- 



son is the inventor of an improvement in this 
line whereby the difficulties attending the usual 
construction and arrangement of dial plate 
fastenings are avoided and certain important 
advantages are attained. 

BAKE PAN.— C. E. and G. M. Austin, Rol- 
linsford, N. H. The pan is designed especially 
for use in the baking trade for biscuits, cakes 
and like articles. It comprises a certain novel 
structure preferably struck up from a single 
sheet of metal and having a bottom flanged at 
each side so as to make the pan reversible, 
and also so as to leave a space beneath the 
bottom at all times through which hot air may 
circulate freely. 

REVOLVING TURRET.— Philip Hicheorn 
and August O. Bostrom, Washington, D. C. 
This revolving turret is adapted for large and 
small caliber guns and is of a double or super- 
posed type. In carrying out the invention the 
turret is designed in two partly elliptical 
parts differing in size and arrangement, the 
smaller part or gun chamber being super- 
posed on the other or base part and also placed 
back from the front of the ladder, and both 
having sloping fronts. 

LIMEKILN.— A. P. Broomell, York, Pa. 
Mr. Broomell's invention relates to improve- 
ments in kilns of the class used for roasting 
lime-rock. It primarily seeks to provide a 
kiln especially designed for burning lime by 
producer gas in a convenient and effective 
manner. The invention comprehends a novel 
construction including a steel shell having a 
base portion for firmly resting on the ground 
and having a special bottom constructed for 
supporting the upper portions of the kiln, 
including its brick and the rock in the course 
of burning. 

SELF-CHALKING HOLDER FOR CHALK 
LINES.— W. C. Filson, Point Pleasant, W. 
Va. A simple, durable and economic form of 
device has been invented by Mr. Filson, which 
device is adapted to contain a reel and chalk 
line, and a cake of chalk, all of which are 
easily placed in or removed from a recep- 
tacle. When the line is unreeled, the cake 
of chalk will rotate with the reel and the 
line will engage the chalk, but when the line 
is being wound up, the chalk is arranged to 
remain stationary and out of engagement with 
the line, thus preventing undue waste of 
chalk. 

GAME APPARATUS.— A. S. Alexander, 
New York, N. Y. The invention relates to a 
modification of table tennis or ping pong, 
the chief variation being the provision of two 
nets spaced apart vertically. By this ar- 
rangement the game is rendered more difficult 
to play as the players must propel the ball 
either through the opening between the nets 
or over the upper net. 

COW-MILKER. — E. A. Nugent, Unionville, 
N. Y. Mr. Nugent is the inventor of an im- 
proved device by means of which milk may be 
delivered directly from the cow into recep- 
tacles held ir. an air-tight tray from which 
the air is exhausted. Means are provided for 
scaling the bottles before removal from the 
tray, thus preventing the entrance of impur- 
ities from the air in a stable, and preserving 
the milk for a greater length of time than is 
possible when air is contained in the bottles 
with the railk. 

REDUCER FOR OVEREXPOSED PHOTO- 
GRAPHIC PLATES.— H. G. Krieger, Chi- 
cago, 111. Mr. Krieger's improved reducer 
consists of a mixture of a saturated solution 
of copper sulphate four parts, and ordinary 
hydrochloric acid, one part. This solution 
may be diluted to any desired extent, it being 
found that even if mixed with ten times its 
weight in water, it is stll effective, but acts 
very slowly. Its principal advantages are its 
simplicity, quickness, cheapness, and reliabil- 
ity. 

•SCALE. — J. A. Heydrick, Butler, Pa. Mr. 
Heydrick's invention provides an improved 
scale more especially designed for the use of 
surveyors, engineers, draftsmen, and other per- 
sons, and arranged to permit of conveniently 
and accurately finding the scale on which a 
plot, for instance, is drawn, for reducing or 
enlarging drawings on any scale, for register- 
ing units of linear measure and decimal parts 
thereof, for giving the angle from a line 
drawn on a map at any point of the line, and 
for other similar purposes too numerous to 
mention. 

PIN-KEEPER.— C. G. Pingel, Butte, Mont. 
The keeper is designed for use in connection 
with pins, brooches, and the like. The construc- 
tion is such that the keeper will be moved 
to locked position by the insertion of a pin, 
covering the pin point and thus preventing 
any possibility of the point scratching a per- 
son or becoming caught in a dress, or the like. 



Designs. 

DESIGN FOR A COVER-DISH.— R. L. 
Johnson, Hanley, county of Stafford, England. 
The cover of the dish is provided with a scal- 
loped edge and decorated border. At the center 
of the cover ovi-formed projections are grouped 
at intervals and a floral handle appears in 
their midst. The body of the dish is orna- 
mented at its upper edge with a border corre- 
sponding to that of the cover. The base has 
a scalloped lower edge and is decorated with 
a scroll border adjacent to the edge. 

DESIGN FOR WALL BRACKET.— F. C. 
Potter, New York, N. Y. The leading feature 
of the design consists in the representations of 



the insignia emblematic of the Masonic order 
and the representation being arranged and 
united to form the back and brace of the 
bracket. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal mants. 



READ THIS COLUMN CAREFULLY -You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give tlie number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3434.— For a nickel -in-the-s'ot ma- 
chine for an artesian well to deliver water by the bar- 
rel. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 3435.— For machinery for making fish 

hOOKS. 

Small Steam Motors. F. G. Grove, Luray, Va. 

Inquiry No. 34 36.— For a speed indicator for at- 
tachment to an ice yacht. 

"U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3437.— For manufacturers of needle 
kerosene valves for kerosene burners. 

Dies, tools, models. Am. Hardware Co., Ottawa, 111. 

Inquiry No. 34 3S.— For makers of articles of hard, 
compressed paper pulp. 

For bridge erecting engines. J. S. Mundy, Newark, N. J 

Inquiry No. 3439.— For an electric machine for 
cutting down trees. 

Coin operated machines. Willard,284 Clarkson Street, 
Brooklyn. 

Inquiry No. 3440.— For manufacturers of spoke 
and handle machinery. 

Dies, stampings, specialties. L. B. Baker Mfg. Co., 
Racine, Wis. 

Inquiry No. 3441.— For the recent inventors of 
illuminating paint. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 3442.— For repnir parts for Phoenix 
Telephone Co.'s apparatus. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3443.— For machines for braiding 
straw for making hats. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3444.— For mechanical massage ma- 
chines. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 3445.— For makers of astronomical 
telescopes. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3446.— For the makers of the "1900 
Oil Gas Burner." 

For Sale.— Patent on cheap contrivance that is 
indispensable in every store. Certain to sell quickly. 
A. L. & O. Sovelius, Hancock, Mich 

Inquiry No. 3447. -For manufacturers of glass 
pens. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 344S.— For dealers in second-hand 
transit and surveying instruments. 

The celebrated " Hornsby-Akroyd " Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3449.— For manufacturers of clock 
dials. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $5. Munn & Co., publishers. 361 Broadway, N.Y. 

Inquiry No. 3450.— For makers of cast iron pipe. 

A manufHCturing corporation desires to secure two or 
three really good inventions in the stationery or office 
supply line. Royalty basis only. Send full particulars 
and copy of patent. Address P., Box 773, New York. 

Inquiry No. 3451.— For makers of automatic 
packeting machines. 

BE^~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. ; ? 452.— For makers of labor-saving 
bricklaying machiues. 

Inquiry No. 3453.— For manufacturers of bag- 
making machinery. 

Inquiry No. 3454.— For information as to the 
Poulsen's telegraphone. 

Inquiry No. 3455.— For parties to manufacture 
twisted wire goods. 

Inquiry No. 3456.— For a small engine for a light, 
open boat. 

Inquiry No. 3457.— For makers of gasoline motors 
for bicycles. 

Inquiry No. 3458.— For manufacturers of kero- 
sene marine engines. 

Inquiry No. 34 59-— For makers of mail order 
novelties, such as fountain pens, rubber balls, etc. 

Inquiry No. 3460.— For mukers of drawing pres- 
ses. 

Inquiry No. 3461.— For manufacturers of fruit 
basket machines, also machines for rolling sheet metal. 

Inquiry No. 346*2.— For makers of hard rubber 
goods. 

Inquiry No. ."1463.— For machines for making 
waste, such as are used by engineers, machinists, etc. 

Inquiry No. 3464. — For a power plant including 4 
boilers of 150 h. n. each, 2 engines 250 b. p. each, 2 dyna- 
mos same capacity, pumps, heater.*, etc. 

Inquiry No. 3465.— For kerosene burners for 
steam heating plants in schools. 

Inquiry No. 3466.— For makers of smoke con- 
sumers. 

Inquiry No. 3467.— For fire alarms for large 
buildings. 

Inquiry No. 3468.— For makers of spring motors. 

Inquiry N». 3469.— For makers of automobile and 
gasoline engine castings. 

Inquiry No. 3470.— For a machine for embossing 
photograph mountings. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the on.ce. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 



(8752) R. R. S. asks: Is there any 
reason why the alternating current induced 
in a coil, if transformed without loss to di- 
rect current, cannot be used for all purposes, 
the same as that induced in the armature of 
a direct-current dynamo'/ A. We know no 
reason whatever why any alternating current, 
when transformed to a direct current, may 
not be used for any purpose for which the 
same direct current produced in any other 
way could be used. An induction coil does 
not necessarily give an ordinary alternating 
current, nor can any current be transformed 
without loss. 2. Are all currents of elec- 
tricity alike? A. All currents of electricity 
are not alike any more than all currents of 
water are alike. They differ in pressure and 
in volume as do currents of water. We may 
have a small stream or a large stream with 
a slight fall ; or we may have a small stream 
or a large stream with a great fall. This 
gives four sorts of waterfall, with their resul- 
tant effects. A battery current such as is 
used in ringing bells is usually a small cur- 
rent with a small drop of potential. A light- 
ning flash is usually a small current with an 
enormous drop of potential. A current used 
for heating is usually a large current with 
a small drop of potential. A current to be 
transmitted to a great distance is usually a 
rather small current with a high potential. 
The effect in each case varies with the char- 
acter of the current. 

(8753) W. A. H. G. asks: 1. Can a 
plain slide valve steam engine be run by 
compressed (hot) air, or must the valves or 
packing be changed? A. Any engine that is 
suitable for steam is equally suitable for com- 
pressed air. 2. When air is compressed to one- 
fourth its volume, would it have four times 
the pressure (80 pounds per square inch) ? 
Immediately after the air is compressed, its 
temperature will be quite high. After cool- 
ing, how much would the pressure decrease? 
A Air compressed to one-fourth its volume 
without loss of heat will have a pressure 
of 89 pounds per square inch, or 60 pounds 
without heat, isothermal. 

(8754) W. H. D. asks: 1. Is the hot 
flame from a needle hole through which passes 
the hot gases of vaporized kerosene a "boring" 
flame, as common gas is held to be, even on 
iron? A. All vapor gas jets when made to 
impinge on any body that will burn by heat 
may be said to be a boring flame. 2. If It is 
not a boring flame, is it advisable to apply it, 
in the flrepot of a furnace, directly to the 
sides of the flrepot to heat water or generate 
steam for house heating? A. A jet flame of 
any kind should not impinge directly upon a 
flrepot, but directed around it. 3. If it is 
a boring flame, how can it be applied most 
economically for such heating? A. By jetting 
the flame around the flrepot in a chamber of 
firebrick. 4. How can this fuel and flame 
be applied most economically to furnaces heat- 
ing by hot air? A. By jetting the flame 
against a firebrick surface in the Are cham- 
ber. 5. We were much interested in your 
article on oil burners, but you did not give the 
furnace phase of thi; question. It will interest 
thousands of your readers. What burners are 
best adapted for such? A. There are a num- 
ber of oil burners on the market which must 
be operated by steam or air pressure. 6. I 
have looked through shelf after shelf of en- 
gineering works, yet find no tabular schedule 
of atmospheric pressure, barometric height, 
altitude and boiling temperature. A. "Com- 
pressed Air and Its Applications," by Hiscox, 
contains a full table of barometric heights 
and boiling temperature of water (page 38> : 
$5 by mail. 7. As pressure exceeds normal, is 
the temperature of water the same as the 
steam? A. Yes. 8. When' the steam gage 
shows pressure of 1 pound, does it not mean 
1 pound above atmospheric? A. Yes. 9. Ac- 
cording to all formula? of heating, it seems to 
me a mathematical certainty that shutting off 
radiators in unused apartments economizes 
fuel in just the ratio of such cubic space or 
radiating surface. Yet I find men who con- 
tend there is no economy. My experience is 
in accordance with my belief and formulae. A. 
Our experience is in the line of economy from 
closing radiators when not needed. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 18, 1902, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patentsJ 



Acid from water, removing sulfuric, H. 
Reisert 

Acids or acid salts, clearing fluids contain- 
ing free, H. Kaserer 

Air brakes, C. W. Cawley, Jr 

Air compressing device, J. H. Bullard 

Alarm. See Burglar alarm. 

Ampere hour meter, W. A. Sherlock 

Amusement apparatus, E. C. Boyce 

Anchor, J. Wick 

Ankle protector and arch support, combined, 
B. Nathan 

Antimony, producing metallic, T. C. Sander- 
son 

Apron, storm, J. C. Mendenhall 

Automatic elevator or hoist, J. Sewell 

Axle, L. G. Nilson t 

Awning frame, W. E. Weis 

Back band making machine, G. W. McBath 

Back pedaling brake, W. H. Brewster 

Balance wheel, J. Waldron 

Baling press, C. Orman 

Ball lifting device, P. R. Oliver 

Ballast unloader, G. W. King 

Band cutter and feeder, J. W. Russell 

Bandage, supporting, Miller & Richert 

Bed corner support, M. F. Maddox 

Bedstead, J. J. McDonough 

Bedstead, W. R. Reddick 

Bell, vehicle, J. D. Caldwell 

Bicycle, G. H. Williams 

Bleaching, dyeing, etc., apparatus for, J. 
Failenschmidt 

Blower outlet, R. C. Enyart 

Blowing engine, C. Robinson 

Boat, S. S. York 

Boat lowering apparatus, life, A. Kersul... 

Boiler, G. Stade 

Boiler furnace, L. G. Smith 

Bolt cutter, stay, Carney & Gorton 

Book, bookeeping, R. F. Heiles 

Bookcase, sectional, A. Lawson 

Boot, knee or arm, W. E. Sell 

Bottle closure, G. White, Jr 

Bottle conveyor, Kuehnrich & Laursen 

Bottle, non reflllable, W. F. Thompson 

Bottle, non reflllable, S. McQuaig 

Bottle stopper cap, C. Schroeder 

Box making machine, F. E. Jagenberg 

Brake adjuster, automatic, C. J. Fisher.... 

Brake beam, C. V. Marquart 

Brake shoe, W. D. Sargent 

Brick drying kiln, A. B. Klay 

Bridges, construction of, H. Prinzhorn. . . . 

Brush, dusting, E. S. Winn 

Brush holder for motors, etc., B. A. Stowe. 

Brush holder support, H. A. Balcome 

Brush or broom holder, adjustable, A. 
Wurm 

Brush, tooth, H. Poling 

Bucket, G. H. Hulett 

Bucket dumping mechanism, automatic, T. 
E. Anderson 

Buckle, suspender, W. E. Foote 

Bung and tapping device for beer barrels, 
P. Forg 

Burglar alarm, H. C. Macdonald 

Burglar alarm, model, E. F. Conklin 

Burner. See Gas burner. 

Burner, S. Elliott 

Butter cutter, Johnson & Matthews 

Calling expressmen, etc., apparatus for, E. 
Lee 

Camera finder, J. D. Garfield 

Camera focusing device, F. A. Brownell 

Camera, photographic, F. A. Brownell 

Canal lock gate, C. F. Luquer 

Cannon, breach loading, C. H. Griffith 

Cans, jars, etc., apparatus for leveling and 
closing the covers of, F. L. Tapscott... 

Cap, bathing, F. G. Littell 

Car brake mechanism, motor, H. Austin 

Car construction, metallic, C. M. Carnahan. 

Car coupling and bumper combined, mine, J. 
M. Phillips 

Car door hanger, Krygoski & Lowrie 

Car draft rigging, railway, T. L. McKeen.. 

Car journal box, R. Burns 

Carbureter, explosive engine, L. E. Heath.. 

Carding machine spotting attachment, Piatt 
& Marr 

Carriage curtain fastener, H. Lester 

Cart, Hand, B. Butler 

Carton machine, W. E. Reuling 

Casket shrine, E. Stumpf 

Caster, E. C. Baynes 

Casting apparatus, C. S. Szekely 

Casting composition hand stamps, mold for, 
B. Chambers 

Casting rolled iron finishing rollers, mold 
for, W. Gontermann 

Chair foot rest, J. C. Garrett 

Checkrein, G. McElroy 

Churn dasher, double reciprocating, E. M. 
Kyle 

Circuit breaker, T. J. Johnston 

Clock striking mechanism, A. C. Schuman.. 

Clothes drier, F. S. MacDougall 

Clothes line prop, S. Day 

Clover huller self feeder, C. Clark 

Coal tipple, F. W. Willis 

Cock, G. L. Bates 

Coin controlled apparatus, S. L. Long 

Coke oven, H. Kennedy 

Collars, making, W. W. Searle 

Colter bearing, T. R. Wallis 

Composition of matter, O. Russell 

Concentrator, A. Ten Winkel 

Condenser, F. Lamplough 

Condenser for explosive motors or engines, 
Exhaust, R. Whitson 

Condensing apparatus, surface, J. R. Rich- 
mond 

Controller handle latch, F. B. Corey 

Cooking apparatus, A. E. Harris 

Cooling apparatus, J. W. Billings 

Coop, poultry, J. M. Fawcett 

Cork cutting and tapering machine, A. Fabre 

Corn shock mover, A. G. Keck 

Cotton chopper, T. N. Mayfield 

Cracker, filamentous, H. D. Perky 

Cuff holder, H. C. Frank 

Cultivator and weeder, W. M. Fenn 

Curtain fixture, H. E. Keeler 

Curtain stretching frame, J. C. Wagner.... 

Cycle driving gear, J. B. Forster 

Decorative material, manufacturing, W. E. 
Coleman 

Dental handpiece, J. D. Wilkens 

Dental heater, G. Evans 

Dish washing machine, G. S. Blakeslee 

Disinfectants or perfumery to water closets, 
apparatus for applying liquid, G. S. Gal- 
lagher .- 

Disinfectants to water closets, apparatus 
for applying, G. S. Gallagher 

Distribution system, C. P. Steinmetz, 

714,055, 

Dock, floating dry, G. A. Bronder 

Draft equalizer, J. S. Kemp 

Draft gear, C. F. Street 714,058, 

Draft spring yoke connection for draw bars, 
R. D. Gallagher, Jr 

Drier. See Clothes drier. 

Driving mechanism control device, Otis 
& Coyle 

Electric circuit switch, H. R. Stuart 

Electric distribution system, J. S. Peck.... 

Electric furnace, A. A. Shade 

Electric hand setting device, O. A. En Holm 

Electric Interrupter, L. G. Nilson 

Electric machine, dynamo, A. Churchward, 

713,603, 
Electric machine or motor, dynamos, J. W. 

Blackledge 

Electric motor controller, T. S. Perkins.... 

Electric motor controller, L. G. Nilson 

Electric motor, variable speed, A. G. Davis 



713,800 

713,646 
713,960 
713,848 

714,046 
713,737 
713,825 

713,912 

714,040 
713,899 
713,698 
714,019 
714,075 
714,012 
713,594 
713,725 
713,791 
713,672 
713,651 
713,804 
713,900 
713,895 
713,666 
714,029 
713,954 
714,121 

713,755 
713,622 
713,687 
713,830 
713,899 
714,053 
713,811 
713,600 
713,984 
713,655 
714,044 
713,824 
713,775 
713,816 
714,018 
713,693 
713,766 
713,757 
713,783 
713,689 
713,993 
713.684 
713,827 
713,711 
713,589 

714,089 
713,683 
713,987 

713,932 
713,625 

713,975 
713,782 
713,965 

714,103 
713,645 

713,778 
713,629 
713,597 
713,596 
713,780 
713,874 

713,925 
713,656 
713,937 
713,748 

713,680 
713,996 
714,015 
714,095 
713,983 

713,796 
713,892 
713,745 
714,032 
713,713 
713,839 
714,061 

713,961 

713,872 
713,628 
714,014 

713,891 
713,887 
713,696 
714,001 
714,102 
713,963 
714,082 
713,838 
713,779 
713,648 
713,807 
714,070 
714,039 
713,814 
713,776 

714,080 

713,801 
713,858 
713,635 
713,590 
713,756 
713,865 
713,989 
713,898 
713,795 
713,868 
713,866 
714,110 
714,069 
713,867 

713,607 
713,826 
714,105 
713,842 



713,977 

713,978 

714,116 
713,947 
713,773 
714,059 

713,627 



713,674 
713,712 
713,677 
713,923 
713,864 
714,020 

713,604 

714,093 
713,678 
714,021 
713,861 




1'Star" 
Lathes 



Automatic 
Cross 
Feed 



Foot and 
Power 
Screw Cutting 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFQ. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 




proved Microscope for Projection. 

***** New metal 

track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
combining 
also polari- 
scope and 
stamosenpe. 
New series 
of projec- 
tion objec- 
_ fives with 

flat field, well lighted and clear definition. New sub- 

staee condenser on a new system. Illustrated circular, 

catalogue, etc., free. 

QUEEN & CO., 1010 Chestnut 5t., Philadelphia, Pa. 




The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
fo the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




FLY PAPERS. —FORMULAS FOR 

Sticky Fly Papers are contained in Scientific Ajibhi- 
CAN Supplement Nos. 1057 and 13'.£4. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 



JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 



THE MODEL 




DYNAMO-MOTOR. 

Will Decompose Water, 
Do Electro Plating, Lieut 
Incandescent Lamps, 
Run Machinery, etc. 

B^~ Send 2c. stamp for illustrated catalogue. 
Elbridge Electrical Mfg. Co., Elbridge, N. Y., U.S.A. 

TO MI WE^OWWERS ~~~~ 

You need a Hoisting* Engine. 

You want the best, strongest, 
safest, most up-to-date engii 
that is made — the most du 
and yet the greatest 
saver of money. Send 
for our free catalogue' 
nd state the size of en- 
gine you want. We 
build them fe-i mines, 
rries and docks. Both 
ction and geared 
hoist, 6 to 150 H. P. 
All parts easily interchangeable. WEBER GAS* GASOLINE 
ENGINE CO. P. O. Box 1114-u, Kansas City, Mo. 





...Upright Drills... 

Complete line, ranging from our New 
Friction Disk Drill for light work to 42-inch 
Back Geared. Self Feed Drill. Send for 
Catalogue and Prices. 

W. F. <fc JOHN BARNES CO. 

(Established 1872) 
1999 Ruby St., - Rockford, 111. 

Apple Economical Gas Engine Igniters 

Are positively the best 
built for Stationary, 
Automobile ami Marine 
Gas Engines, either touch 
or jump spark system. 1 
We are the leaders in the 
manufacture of Igniting 
Dynamos, Magnetos, 
Governors, Coils, Plugs, 
etc. Write for printed 
matter. The Dayton 
Electrical Munl'g. 
Company, No. 80 South St. Clair St., Dayton, Ohio, U. S. A. 

New Yotk stock carried by Chas K Miller, 97 Reade Street, N. Y.; 
Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Street. 
St. Louis stock carried by A. L. Dvke, Linrnar Building. Boston Stock 
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass. 
Dunham, Carrigan & Hayden Co., San Francisco, Distributing Agents 
forPaciftc Coast. 




Howard Two and Four Cycle 

. . MARINE 



AUTOMOBILE 
MOTORS 

Write for Cat. 
Grant Ferris Co. 

Troy, N.Y. 




For Heavy Continuous Work 

every machine shop will commend our 
Power Pipe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and ar« pro- 
tected from dust or accident. Chasers 
can he opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. I1T" Send for Catalooue. 

THE MERRELL MFG. CO. 
501 Curtiss Street, TOLEDO, OHIO. 






"D.%J." 
HANGERS 



Absolutely the BEST. 

WHY? 

They are Mechanically Correct, 
Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the heat Professionals and 
Amateurs of America. 
Park City Mi's. Co., Inc., Chicago. 




AMERICAN BOAT & MACHINE CO., 
ROW, SAIL AND PLEASURE BOATS, 

Marine Station. ST. LOUIS, MO. 



Electric signal and telephone system, com- 
bined, O. P. & R. H. Yurgae, reissue.. 12,056 
Electric switch, ratchet operated, W. Kings- 
land 713,992 

Electrical distribution system, M. O. Troy, 

713,720, 713,721, 714,118, 714,119 
Electrotyping, machine for washing matrices 

preparatory to, C. M. Oliver 713,671 

Elevator safety device, R. C. Smith, 

713,705 to 713,707 

Elevator safety device, A. Tischer 713,718 

Engine brake mechanism, traction or port- 
able, F. W. Lyons 713,781 

Engine indicator, steam, T. Davidson 713,611 

Engine sparker, gas, L. B. Smyser 714,049 

Eraser, blackboard, L. B. Williams 714,122 

Excavating machine, W. Cole" 713,750 

Exhaust mechanism, W. Hood 713,641 

Explosive engine, J. A. Ostenberg. .713,792, 713,793 

Fan, rotary, J. Keith 713,990 

Fastener for bands, wires, etc., J. W. Ham- 

mett 713,634 

Feeding steam boilers, apparatus for forc- 
ing liquids adapted for, C. Caille 714,096 

Feeding steam generators, apparatus for 
forcing liquids particularly applicable 

for, C. Caille 714,097 

Fence ratchet or tightener, wire, C. A. Will- 

marth 713,730 

Fence stretcher, wire, I. M. Warner 714,071 

Fencing rod, wire, A. T. de Bary 713,941 

Filament for incandescent electric lamps 

known as Nernst lamps, R. Arno 713,586 

Filter and filtering system, R. J. Goade 713,759 

Filtering or separating liquids from solids, 

apparatus for, O. W. Thompson 713,717 

Fire escape, H. Textor 713,815 

Fire escape, M. S. Cross 714,100 

Fire escape, F. W. Harkins 714,108 

Fire escape with water tower attachment, 

J. H. McPartland 713,911 

Fire extinguisher, chemical, F. J. Brischar. 713,946 

Fireproof floor, J. Krolraan 713,994 

Fireproof floor, P. T. Shields 714,047 

Fish bait, B. F. McCurdy 713,907 

Fishing reel, A. E. Hall 713,633 

Flange, F. C. Billings 713,944 

Floor mat, metal, E. J. Manning 714,002 

Floor or sidewalk cleaner, F. W. Richter. . .714,034 
Fluid flow controlling device, J. W. Nethery 713,788 

Fluid pressure engine, S. Otis 713,675 

Focal plane shutter, J. D. Garfield 714,106 

Food and making same, cattle, L. J. P. M. 

Y. Dupire 713,620 

Fountain. See Poultry fountain. 

Fuels, etc., burning wood or charcoal, J. A. 

Russell 714,038 

Fumigator, O. P. Wagner 713,819 

Furnace, S. A. Cheney 713,749 

Furnace grate, traveling, P. L. Crowe 713,969 

Furnace wall construction, P. L. Crowe 713,968 

Fuse, C. C. Badeau 713,831 

Fuse, blasting, Heath & Taylor 713,878 

Game device, D. McPherson 714,017 

Game, parlor, R. Smith 713,704 

Garment fastener, H. S. Washington 713,928 

Garment fastener or clasp, W. J. Bailey... 713,833 

Gas burner, acetylene, Granjon & Isnard 713,632 

Gas burner, incandescent, V. H. Slinack 713,701 

Gas burner, safety, G. L. Palmer 714,023 

Gas generator, acetylene, W. C. Homan 713,640 

Gas generator, acetylene, C. W. Mackenzie. 713,658 

Gas making apparatus, W. F. Steele 714,117 

Gas producer, W. T. Kelly 713,647 

Gas producer, J. A. Mitchell 714,008 

Gas regulator, M. D. Compton 713,856 

Gate, P. R. Reeves 714, 030 

Gearing for stentering or other machines, A. 

A. Whitley 714,078 

Gearing, transmission, J. L. Wolfe 714,083 

Gin, E. Ruckgauer 714,037 

Glass, etc., dipping ceramic, Ellis & Holt, 

713,621, 714,104 
Glass, hydraulic apparatus for the manu- 
facture of window, F. Giuannotte 713,758 

Glass or porcelain plates or slabs, manu- 
facturing, Stein & Storr 713,710 

Glove, etc., fastener, J. V. Washburne 714,072 

Golf ball, E. Kempshall 713,769 

Golf balls, making, E. Kempshall 713,771 

Golf stick, Braid & Ogilvie 713,845 

Governors, high or low pressure metallic dia- 
phragm attachment for, H. F. Smith.. 714,048 

Grafting, J. B. Burrell 713,949 

Grafting apparatus, J. B. Burrell 713,950 

Grain drill, W. J. Dobbin 713,616 

Grain drill, C. R. Crain, et al 713,966 

Grain drill, T. B. Funk 713,976 

Grain drill, C. H. Pelton 714,025 

Grain drying apparatus, A. P. Criswell 713,859 

Grate raising and lowering means, P. L. 

Crowe 713,967 

Grinding machine, C. F. Roper 714,036 

Gun cleaning tool, A. H. Durston 713,754 

Gun recoil apparatus, Schneider & Canet. . . . 71S,691 
Harness supporting and display rack, A. 

H. Conn 713,751 

Hay loader, Southwell & Ralls 714,050 

Heating and ventilating device, interdepend- 
ent, J. E. Hammons 713,760 

Heel plate, cushion, H. F. Dernell 713,971; 

Hinge, spring, C. H. Ocumpaugh 713,669 

Hoisting and conveying mechanism, W. 

Mcintosh 713,909 

Horse starter, R. E. Sherman 713,699 

Horseshoe, cushioned, W. Tharby 713,716 

Horseshoe, elastic, J. Hirsch 713,882 

Horsehair, manufacturing artificial, F. 

Lehner 713,999 

Hose bracket, L. T. Foreman 713,974 

Hose supporter, F. M. Osgood 713,673 

Hosiery machine, Corpelet & Dupre 713,609 

Hub and spindle, vehicle, L. D. Crandall... 713,752 

Hub attaching device, A. P. Simon 713,810 

Hub dust cap, vehicle, J. E. Beebe 713,732 

Hydrant, C. L. Burkhart 713,951 

Hydrocarbon burner, H. R. Searing 713,697 

Hydrocarbon burner, J. H. Morrissey 713,902 

Ice cream disher and mold, W. Maxwell... 713,897 

Impact engine, W. E. Prall 713,798 

Index, book, J. T. Gale 713,869 

Indicator. See Engine indicator. 

Indigo and intermediate products, making, 

B. R. Seifert. et al 714,042 

Indoxyl, making, Liebknecht & Homolka... 714,000 

Insect trap, J. Rothweiler 713,803 

Insulation stripper, wire, Henderson & 

Thompson 714,109 

Insulator for handled vessels, heat, C. K. 

Decherd 713,862 

Insulator, telegraph line, J. E. Murray 713,904 

Iron, combining titanium with, A. J. Rossi. 713,802 

Ironing board, G. A. Wagar 713,724 

Jacket, foot ball, W. P. Whitley 714,079 

Journal bearing, G. N. Sceets 714,113, 714,114 

Kinematographic apparatus, G. F. Hatton . 713,876 
Kneading machine, dough, R. I. A. Mason.. 714,004 

Knife, E. D. Woods 714,086 

Knitting machine, Stafford & Holt 713,709 

Label making machine cutting and feeding 

mechanism, S. B. Tily, et al 714,063 

Labels, wrappers, etc.. machine for apply- 
ing, C. W. Cheney 713,853 

Labeling, bottle, G. W. Cole 713,606 

Lacing eye blank fastening device, J. C. 

Telf er 713,715 

Ladle shield holder, founder's, E. Grant 713,873 

La mp high pressure burner, incandescent, 

J. & G. Keith 713,768 

Lamp socket, electric, M. Norden 714,022 

Lamp support, W. J. Bailey 713,832 

Land roller, R. S. Buch 713,598 

Lantern, signal, S. & J. Weber 714,073 

Lantern, tubular, H. J. Valentine 714,066 

Latch, S. F. Beckwith 713,942 

Lead, apparatus for making white, J. H. 

Montgomery 714,009 

Leather folding machine, R. H. Lufkin 713,657 

Ledger, trial balance, and balance sheet book 
combined, continuous index, C. W. Mar- 
shall 714,003 

Leg and ankle joint, artificial, S. E. Staggs 714,052 
Lever operating mechanism, C. A. Christ- 

off erson 713,8*-* 

Life saving net, J. M. Russell 713,922 

Lift, salesman's, C. A. Bouck 713,843 

Lifting jack, R. O. Hopkinson 713,642 

Liquid separator, P. L. Kimball, reissue. . . 12,055 
Liquids, vessel for containing and dis- 
tributing, W. H. Birchmore 714,092 

Locking appliances, safety concussion device 

for, W. H. Taylor.... 713,714 

{Continued on page 867) 
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Magazine 

Money ^ 

Any magazine or periodical in America, 
or any combination or club, at lowest 
prices— much lower maybe than you 
believe possible. 

Let Vs Send You Our New C&taJog 

telling all about 3,000 publications and 
clubbinpoffers, and how our system saves 
you subscription money. 
We have one of the largest subscription 
agencies in the world, and are known 
everywhere Your address on a postal 
secures the facts. 

GREAT PRIZE OFFER TO AGENTS 

Write for particulars. 

J. M. Hanson's Magazine Agency 

122 Hanson Block, 

LEXINGTON, KY. 



WILLIAMS' JUMP SPARK COILS 

Are the most practical 
Coils made for automo- 
bile and marine use— 
they have no "troubles 
of their own," 

Our new Catalogue 
tells all about them— 
_„ send for it 

i. Q. WILLIAMS, 314 E. Water St., Syracuse, N. Y. 

GAS ENGINE DETAILS.— A VALUA- 
ble and fully illustrated article on this subject is con- 
tained in Supplement No. 129*, Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 





A BOON IN BRAKE BLOCKS. 

The acknowledged leader in its line is 
Potter's Spring: Brake Block for effi- 
ciency, durability, economy, strength and 
servicsa bility. In use by builders of the high- 
est grade carriages and wagons. Morgan 
Potter, Fisbkilt-on-Hudson, N. Y-, U. S. A. 



"CISNMAN" 

CHUCKS 

All styles and sizes. 

Send for Catalogue- 

THE CUSHMAN CHUCK CO., 
189 Allyn St.. Hartford, Conn. 




Each Cell 
2 Volts. 



Pullen Cells 



Low Internal 

Resistance. 

Can be used to operateevery thing electrical, 
either in closed or open circuit. The best 
cells f < >r running motors. Ugh tine miniature 
lamps (will burn several at the same time), 
and for use in the Laboratory for experi- 
mental work. No odor, current always ready, 
can be recharged cheaply. No. 3 cell, $1.(10 
complete. Bize 3^x6. send for circulars. 

LEON W. PULLEN ELECTRIC CO., 

620 Chestnut St., Philadelphia, Pa. 



Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

WW Sendfor Catalogue. 

BLAKE & JOHNSON, 



P. 0. Box 7, 



WATERBURY, CONN. 





A Handy Book 
To Ha,ve 

Montgomery & Co.'s Tool Catalogue 

It is illustrated throughout and de- 
scribes and prices Tools. 704 pages. 6^x 
4J^ ins. The latest edition, with dis- 
count sheet hy mail for 25 cents. 
MONTGOMEUY & CO., 
105 Fulton St., New York City. 



VELOCITY OF ICE BOATS.— A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in Sci- 
entific American supplement. No. 214. Price 10 
cents. To be had at this office and from all newsdealers. 



Cbe typewriter exchange 

M Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
8 1 7 Wyandotte St., 

KANSAS CITY, M0. 
209 North 9th St.. 

ST. LOUIS, MO. 
S36 California St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 50$ on Typewriters of ail makes. Send for Catalogue 





New Standard Electric Gas Lighter. ¥1.5C each. 
Good for one year in any home. New cells by mail, 40c. 
Quantities, $16 per hundred. 




Incandescent Welsbach Lighter. $1.50 each. 




Locomobile and Gas Stove Lighter. 
Money makers for bright people. Agents wanted. 
WM. ROCHE, Inventor and Sole Mfr., 

42 Vesey Street. New York, N. If. 



Log and speed recorder, combined electric, F. 

N. Denison 713,753 

Logging stake, F. O. Kilgore 713,850 

Looms, electrical warp stop motion for, 

Baker & Kip 713,836 

Loom shuttle, J. Auth 713,587 

Loom warp stop motion, J. V. & E. Cunniff 713,610 

Loom warp stop motion, H. Wyman 714,090 

Looms, means for automatically changing 

shuttles in, Smith & Jackson 713,702 

Lubricating device for the step bearings of 

shafts, C. Mittag 714,007 

Mail box indicator, L. T. Carothers 713,958 

Manhole cover. L. M. G. Delaunay-Belle- 

ville 713,970 

Mason's gage, brick or stone, H. C. New- 
man 713,789 

Match lighter, Proops & Hilsum 714,028 

Measure, adjustable, A., J., C, & F. San- 

sone 713,688 

Measure, tea, B. S. Perkins 714,026 

Measuring and recording variable diameters 

of tubing, etc., device for, L. B. Mellor 713,784 
Meat chopping machine, Schmidt & Cham- 
bers 713,690 

Meat tenderer, P. E. Tarleton 714,062 

Metal bending machine, W. W. Macfarren. 713,894 
Metal planer tool relief, A. L. Do Leeuw . . 713,614 

Milk, preserving, W. H. Birchmore 713,841 

Mirror, O. Jackson 713,643 

Muffler, exhaust, H. N. Whittelsey 714,077 

Muscle developer, E. Viko 714,067 

Music roll and spool therefor, M. Gaily .... 713,870 
Musical instrument tune controlling device, 

E. de Kleist 713,653 

Musical instruments, melody stop for me- 
chanically played, R. W. Pain 713,676 

Muzzle, II. A. Dorries 713,617 

Nozzle, C. H. Ocumpaugh 713,670 

Nozzle, spraying, R. E. Chapin 713,852 

Nut lock, 1\ C. Arnold -. 713,585 

Oil burner, Reed & Umbenhower 714,112 

Ore concentrating table, I. A. Cammett 713,747 

Ore mixing machine, J. P. Schuch, Jr 713,694 

Ore roasting apparatus, W. F. Collins 714,099 

Oxygen, producing pure, C. Charlopin 713,602 

Package, W. H. Bache 713,938 

Packing, E. L. Clark 713,964 

Pail, minnow, W. J. E. Koch 713,890 

Paint, W. W. Brasington 713,846 

Paper box, J. T. Ferres 713,624 

Paper folding machine, F. H. Wendt 713,726 

Paste vessel, W. Rodiger 713,921 

Pasteurizer, A. A. Busch, et al 713,952 

Peanuts, salting, A. R. Potter 713,918 

Pen, fountain, J. Blair 713,735 

Pen, stylographic or other fountain, E. W. 

Warrlner 713,927 

Perfume cabinet, breath, W. Ambruster . . . . 713,931 
Phonograph records, coating, T. A. Edison. 713,863 
Photographer's scene holder, S. J. Hopson.. 713,765 
Pianoforte pedal action, J. Krumscheld . . . 713,995 

Piano moving device, T. E. French 713,626 

Picture displaying apparatus, P. J. Jack- 
son 713,988 

Pin machine, safety, P. E. Wiberg 713,728 

Pins, manufacturing safety, P. E. Wiberg.. 713,727 
Pipe coupling, disconnectible, O. Ledovsky . 713,777 
Pipe coupling, flexible joint, N. J. Tubbs.. 714,065 

Planter, corn, S. H. Tinsman 713,818 

Planter, corn, A. J. Kershner, Jr 713,991 

Plate or strip feeding mechanism, A. W. 

Howe 713,885 

Playing ball, E. Kempshall 713,770, 713,772 

Plowshare, detachable, A. Davis 713,612 

Pneumatic despatch system, K. E. Stuart. . 713,924 

Pocket book frame, G. Havell 713,877 

Poultry fountain, automatic, J. Reed 713,799 

Power press, G. A. Ohl 713,914 

Press. See Bailing press. 

Preserving liquids, W. H. Birchmore 713,840 

Printing press, W. C. Barclay 713,939 

Printing press ink distributing mechanism, 

G. H. Pierce 713,682 

Printing press inking roller mechanism, 

attachment for. S. H. Shaw 714,045 

Propulsion, marine, O. E. Meyer 713,785 

Pump, automatic, C. Nielsen, et al 713,667 

Punching machine spacing table, J. Christie 713,962 

Puzzle, educational, W. Hepfinger 713,638 

Quantity indicating device, J. H. Bullard.. 713,847 

Rail, A. Morrison 714,010,714,011 

Hail joint, L. T. Stephenson 714,056 

Railway carriages, automatic coupling for, 

J. Willison 713,729 

Railway chair, S. P. Rush 713,805 

Railway contact shoe, electric, W. M. 

Brown 713,742 

Railway crossings, means for preventing ac- 
cidents at. C. E. Brown 713,741 

Railway, electric, E. P. Wetmore 713,822 

Rail joint, J. W. Nowack 713,913 

Rail joint and chair, F. Bain 713,835 

Railway switch safety device clip, C. A. 

Dunham 713,619 

Railway tie or bridle, J. G. Carlson 713,957 

Railway truck structure, H. B. Nichols 713,790 

Railway track structure, V. Angerer 713,933 

Railway track structure, C. B. Voynow.... 714,068 
Reciprocating rod protector, T. R. Vinzent. 713,723 

Recording device, J. O. Deckert, et al 713,613 

Recording machine, Breckenridge & Oliver. 713,945 

Registering lock, R. O. Stebbins 714,054 

Rein guide, harness, J. Reichert 714,031 

Rein holder and guide, combined, D. G. 

Webster 713,929 

Revolving heater, E S. Reed 713,686 

Rheostat, F. E. Case 713,601 

Roller. See Land roller. 

Roofing, J. Ayrault 713,588 

Rope or cable clamp, J. B. Braden 713,738 

Rotary engine, T. M. Kenney 713,649 

Rotary engine, H. Mills 713,663 

Rubber, manufacturing, A. C. Blossier 713,736 

Rural delivery box, A. Miesse 713,662 

Safe, G. J. H. Goehler 713,871 

Safe, W. H. Hollar 713,883 

Safe or vault door, H. D. Hibbard 713,879 

Safe or vault plate fastening, H. D. Hib- 
bard 713,800, 713,881 

Sales register, W. F. A. Tottleben 713,926 

Sample rack, portable, G. J. "Hasely 713,636 

Sand valve mechanism, M. P. McLaughlin.. 713,910 

Sash fastener, E. M. Comstock 713,857 

Saw, drag, C. A. Benjamin 713,943 

Scaffolding, F. M. David 714,101 

Scoop, wheeled, J. J. Gylldenborg 713,982 

Seal lock, W. H. Preston 714,027 

Seasickness, device for preventing, W. 

Schmidt 713,806 

Seed dropper and distributer, combination, 

W. W. Pickorn 713,681 

Sewing machine, buttonhole, G. S. Hill 713,761 

Sewing machine cabinet, E. E. Manning... 713,660 

Sewing machine, carpet, J. H. Hood 713,884 

Sewing machine thread controlling device 

E. B. Allen 713,584 

Shade roller, G. Mathis 714,005 

Shade roller cap, W. D. Janes 713,644 

Sharpers, etc., counterbalance for traveling- 
head, M. & H. E. Morton 713,903 

Shears, J. J. Broman 713,595 

Shears, E. D. Woods 714,087 

Shingle edging machine, J. D. Caldwell .... 714,098 

Ship's course indicator, W. J. -Condlon 713,608 

Shirt and collar, W. B. Eichholtz 713,973 

Signaling device, C. Hitching 713", 774 

Signs, switchboard for illuminating electric 

light, M. Norden 713,668 

Sinker bur holder, E. Tompkins 714,064 

.Skirt holder, L. C. Edmunds 713,972 

Sled, logging, W. E. Organ 713,915 

Small arms, S. J. Evans 713,623 

Snap hook, C. F. Reynolds 714,033 

Soldering iron, can cap, W. Morse 713,665 

Sound box, W. V. P. Bradley 713,592 

Sowing apparatus, G. K. Spitzenberg 714,051 

Speed, indicating, J. II. Iludgson 713,986 

Spike puller, W. L. Harris 714,107 

Spinning spindle, G. A. Draper 713,618 

Spring clasp, C. Kellner 713,888 

Stacker, pneumatic, C. Bradford 713,739 

Stacker, pneumatic, W. McKone 713,787 

Steam boiler, W. A. Woodeson 714,084, 714,085 

Steel tie and rail fastener, J. R. McClure . . 713,906 

Steering apparatus, boat, C. Rogers 714,035 

Sterilizer, liquid or fluid, I. E. Schoch 714,041 

Stone cutting machine, H. H. Wetmore 713,823 

Stool, portable, W. H. Herbert 713,639 

Stopper, W. G. Spire 713,708 

Stopper puller, E. M. Wilcox 713,930 

Stove, R. Stander 713,812 

(Continued on page S68) 



LUCAS' QUESTIONS AND ANSWERS 



FOR MARINE ENGINEERS 

JUST PUBLISHED 

A complete practical handbook for en- 
gineers and firemen, containing 807 ques- 
tions fully answered and explained ; 300 
illustrations and diagrams with 12 large 
folders; 1,000 Index references; hand- 
somely bound; size 5x7^x1%; weight 24 

THEO. AVDEL <& CO. 



a^P 



.OF ALL GRADES 



ounces. The most complete treatise ever 
published. 

PRICE TWO DOLLARS 

I to any address in the world. Money re- 
funded if not satisfactory. Send for free 
I booklet of sample questions. 

63 FiftK Ave., New York City 



8Hfa&&i< 







REGAL FIT 

This large range of sizes enables 
us to fit any normal foot. Our cata- 
logue lists 63 latest Metropolitan shoe 
styles for Men and Women. 

FREE ON REQUEST 

THE REGAL SHOE 

215 Summer St. BOSTON 




GENUINE 

DUEBER 

4 01. Solid hilveriue, dust ^^^^^^^H^^^^^^^^ ££T 

and damp proof, will wear forever. Warranted by DUEBERr tlie ^ lirMi ' ! 
greatest watch case manufacturer. Fitted with beat seven jeweled American 
movement m&dfi. A perfect timekeeper and guaranteed tor 20 vfiare. Cut this 
out and send i t to us with jour name, poet office and express office address and 
wo will send the watch to- you by express. You examine it at your express 
office and if as represented pay $2.98 & express charges and It is yours. Address 
It. & CHALMERS & CO. 852-856 DearbornSt. Chicago. 



ENORMOUSLY 

The Largest SALE 




CORK TIPS OR. 
PLAIN 

Surbrug Company, Makers 



15' 

kers M 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of HO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large senile, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. 1182. Price 10 cents. 
For sale by Munn & Co., sfii Broadway, New York City, 
or by any bookseller or newsdealer 



COLD GALVANIZING 



Save all the Spelter consumed in galvanising by the hot process 
by using onr Patent Cold Galvanizing Process, as the amount of speller 
lost as dross in the hot process if used in our process will give sufflcieu f 
protection to any kind of worlt to make it rust-proof even against salt 
air and sea water. Our Patent Process is now in use all over the country. Our licensees include U. S. Government, The Standard Ml 
Co., Herrestlioff Boat Itulldlug Co., Townsend &. ]>owney, Armour Packing Co. Licenses granted on royalty basia. 
Sample and custom work done at our factory, 108-110 W. 11th St. Main Office, 348 Broadway. U. 8. ELECTItO-GALVANIZLNG CO. 




ARTESIAN 



Wslls, Oil and Gas Wellsdrllled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to d.'ill end complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty street. New Souk. U.S.A. 




Cutting Dies 

FOR PAPER, CLOTH, 

RUBBER, ETC. 

All kinds, tor use with mallet 
or under a press. 

THE HOGGSON & PETTIS CO.. New Haven, Conn. 




BICYCLE TIRE REPAIRING.— THE 

Mending of Single Tube Tires. — A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plueeing 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement 110-2. Price 10 cents. For 
sale y bMunn & Co. and all newsdealers. 



BURNS AIR m^SI 




One 'BEST' Light 

Gives more Light than 

Six Electric Lights, or Ten 

Kerosene Lamps or One 

Hundred Candles, and 

Costs less than 

Kerosene. 

Burns 90$ Air VS% Gas 

Air is free. The Lamp makes all 
the gas needed. 

A beautiful, pure white, steady, 

Bafe light. No Wick! So Urease! 

StSiaoke! No Odor! Hang orSet 

it anywhere. Over 100 Styles. 

AGENTS WANTED 

THE BEST LIGHT CO., 

87 E. &th St., Canton, Ohio. 




Astronomical 

AND 

Engineering 

Instruments 

MANUFACTURED BY 

W. <&. D. MOGEY, 

Bayonne City, N. J. 
K&~ Send for Catalogue. 




American Success Series 




"Improvement tbe order of tbe age" 

Undoubted Quality, Superior Design, 

Perfect Execution Maintain 

the Great 

Success, 
The Smith Premier Typewriter 




Mr. E. D. EASTON 

Reported the trial of Garfield's assassin, Guiteau, and 

other famous cases, is now the President of 

the Columbia Phonograph Co. 

American Success Series In Book Form.— At the end of this ^ear, the Smith Premier Typewriter 
Company will publish a handsome booklet containing pictures and brief biographies of twelve successful 
Americans who, have profited by their use of stenography or typewriting. These books will be mailed free 
only to persons who send us their names and addresses, with request for same. 



The Smith. Premier Typewriter Co., N .^; 



racuse ■ 
V. S. A. 
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Ualuabk « Books ! 

* * * 

REVISED and EDI.ARGED EDITION of 190J 

The Scientific American 

Cyclopedia 

15.000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 



Of Receipts, 
Notes &nd 3 
Queries. V 




This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 

general reader. It should 
ave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
theCyclopediamay obtian 
the 

1001 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 



The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 



Large Octavo. 480 Pages. 



300 Illustrations. Price 83. 00 
by Mail, Postpaid. Half Red 

Morocco, Gilt Top 84.O0. 

The most important book 
ever published on invention 
and discovery- It is as read- 
able as a novel, being written 
in popular style. 

The book gives a most com- 
prehensive and coherent ac- 
count of the progress which 
distinguishes this as the "gold- 
en age of invention," result- 
ing in industrial and commer- 
cial development which is 
without precedent. A chrono- 
logical calendar of the leading 
inventions is one of the most 
important features of the 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. The book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 





NOW READY 



TWENTY-THIRD EDITION 

Experimental Science 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged 2 Octavo Volumes. 1,100 

Pages. 900 Illustrations. Cloth Bound, Postpaid, 

$5.00. Half Morocco, Postpaid, $7.00. Or 

Volumes Sold Separately: Cloth. $3.00 

per Volume ; Half Morocco, 

$1.00 per Volume. 

EXPERIMENTAL SCIENCE is so well known to 
many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that i he many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that' a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 



A Complete Electrical Library 

By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. for the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity I 
138 pages, . . . $1.00 

Ele ctric Toy Making, 140 
pages, $1.00 

How to Become a Suc- 
cessful Electrician. 189 
pages, $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simpliaed, J58 Five volumes, 1,300 pages 

pages $1.00 and over U50 illustrati/ms. 

A valuable and indispensable addition to every library. 
Our Great Special Offer.— We will send prepaid 

the above five volumes, handsomely bound in blue cloth 

with silver lettering, and inclosed in a neat folding box, 

as shown in the illustration, at the Special Reduced 

Price of $5.00 for the complete set. The regular 

price of the five volumes is $7.00. 

t^" Ft til descriptive circulars of above books will be mailed 
free upon application. 

MUNN & CO., Publishers, 

361 BROADWAY NEW YORK. 



Strainer, R. O. Bennett 713,733 

Stretchers, portable stand for supporting and 

carrying, H. C. Hall 713,875 

Sugar loaves, producing, H. Passiuirg 713,910 

Suspenders, H. G. Macwilliam 713,859 

Switch lever, J. Breiinaii 713,593 

Switch standi B. N. Stroll 714,080 

Switch throwing device, J. 0. McOan 713,905 

Syringe, hypodermic, H. J. Uill 713,980 

Tag, shipping, 0. A. Steuteimann 713,813 

Talking machine horns and sound boxes, con- 
nector for, L. P. Valiyuet 713,722 

Tank heater, D. Wedean 713,821 

Taps, construction of high pressure water, 

W. Bradley 713,740 

Tassel festooning, W. B. Shuck 713,809 

Telegraphy, wireless, H. Shoemaker 713,700 

Telephone, E. E. Yaxley 713,829 

Telephone system. C. G. Burke 713,744 

Tennis bat, W. E. Bussey 713,953 

Tennis set holder, table, O. Haskell 713,762 

Textile goods, making colored designs on, A. 

& H. Barraclough 713,837 

Thermo-electric generator, I. Kitsee 713,652 

Thill coupling, L. Prideaux 713,919 

Threshing machine, grain, V. W. Billings.. 713,734 

Tile floor construction, C. F. Buente 713,743 

Tile, illuminating, L. J. W. Birn 713,591 

Tile laying machine, A. Schopf 713,692 

Tire for vehicle wheels, spring, J. W. Moor- 
ing 713,664 

Tire, pneumatic, G. H. Clark 713,855 

Tires, device for constructing and curing 

continuous rubber, M. A. Boylan 713,844 

Tobacco stripping machine, J. A. Hutcheson. 713,886 

Toilet article, H. E. Harlan 713,761 

Tool, compound, J. Y. Shallenberger 713,808 

Torpedoes, submerged broadside apparatus 

for discharging, G. Hoyos 713,985 

Tramway plate, R. Stone 714,057 

Transformer, A. Churchward 713,605 

Transformer, W. S. Moody 713,901 

Transmitting the positions of movable point- 
ers, apparatus for, O. Widmann 714,081 

Trap. See Insect trap. , 

Tripod, H. G. Ostermann 713,794 

Tripod support, F. B. Seitz 714,043 

Trolley pole, T. C. Buder 713,599 

Trolley, self-oiling, J. R. Stanley 714,115 

Trolleys, automatic releasing device for 

safety, A. C. Wolfe 713,828 

Truck, elevating, E. L. & W. H. Cadwell . . 713,746 

Truck, hand, W. G. Tower 713,719 

Truck side frame, C. T. Westlake 714,076 

Tubes, coiling chamber for coiling metal 

strips into, T. A. Judge 713,767 

Tunnel roof, sectional ventilating, E. H. 

Call 713,955 

Turbine, J. Proener 713,920 

Turbine governor, elastic fluid, D. D. Book. 714,1194 

Turbine, steam, C. Weicbelt 714,074 

Turbine, steam or vapor, H. T. Lees 713,997 

Turbine, reversing, G. C. Henning 713,637 

Typewriter, O. Schultz 713,695 

Typewriter type bar aliner, J. Alexander.... 714,091 
Typewriter type bar mechanism, G. H. 

Smith 713,703 

Typewriter machine, W. P. Quentell 713,685 

Valve, air compressor, F. M. Metcalf 713,661 

Valve attachment, steam feed cylinder, W. 

B. Burrows 713,850 

Valve, compressor discharge, F. W. Gordon. 713,631 
Valve for internal combustion motors, ex- 
haust, Crossley & Atkinson 713,860 

Valve for ships, air, T. S. Bailey 713,834 

Valve, gate, A. W. Cash 713,851 

Valve, trap, B. Menard 714,006 

Vapor burner, J. H. Bullard 713,840 

Vehicle resilient spring, wheeled, J. F. 

Pope 713,917 

Vehicle spring hanger, H. K. Pell 714,024 

Vehicle top front, J. B. MeMullen 714,016 

Vehicle wheel, metallic, T. Midgley 713,786 

Velocipede, A. M. Allen 713,731 

Vent hole closure, W. R. Arnold 713,935 

Vessel, metallic. Case & Conway 713,959 

Vessels, detachable deck for marine, J. W. 

Powell 713,797 

Vise, pipe, J. & J. Bryant 713,948 

Wagon, dumping, J. Guild 713,981 

Washing machine, Kyle & Graham 713,654 

Washing machine, W. H. Haydon 713,763 

Water supplies, system of purifying mu- 
nicipal, P. J. A. Maignen 713,896 

Wattmeter, V. Arcioni 713,934 

Wedge joint, Pfeil & Schneider 713,679 

Well drilling machine, R. B. Moore 714,111 

Wheel, H. D. Lefebvre 713,998 

Whiffletree hook, R. A. Dilts 713,615 

Wick snufling device, lamp, M. Cameron.. 713,956 

Windmill, J. R. Tinney 713,817 

Windmill, C. Wall 713,820 

Windows, means for reversing, M. Lezius.. 713,893 
Wire mill automatic stop mechanism, H. 

H. White 714,120 

Wire splicing machine, J. Barron 713,940 

Wire weaving machine, W. J. Wright 714,088 

Wood impregnating apparatus, T. Giussani. 713,630 

Wood scraper, N. Galipeau 713,979 

Woodworking machine, R. W. MeDaniel... 713,908 

Yarn, glossing, J. H. Ashwell 713,936 

Yoke, neck, S. J. McDonald 714,013 

DESIGNS. 

Bottle, C. C. Bonnert 36,144 

Burial caskets, metallic rim for face glasses 

of, J. M. McComas 36,146 

Cabinet, barber's, G. M. Moore 36,145 

Spoons, etc., handle for, C. Osborne 36,143 

Stone, cut, S. Wood 36,142 




TRADE MARKS. 

Antiseptic, urinary, Farbenfabrlken of Bl- 

berfeld Co 39,279 

Beer, Adam Scheldt Brewing Co 39,283 

Beverages, certain named, Standard Pure 

Water Co ... 39 282 

Bonbons, fruit', T.' Kerfooi & Co. .......'. '. 39^285 

Boots and shoes, leather, Ashe, Noyes & 

Small Co 39,269 

Boots and shoes, leather, H. W. Crooker .. 39,270 

Boots and shoes, leather, Meigs & Co 39,274 

Boots, shoes, and slippers, leather, Parker, 

Holmes & Co 39,271,39,272 

Books, writing, B. Pahlman 39,302 

Bottle cleaning shot, Brown-Winstanley 

Co 39,312 

Bronze and gold paints and powders, Ger- 

stendorfer Bros 39,288 

Carriage robes, L. Viedt 39,300 

Cigarettes, cigars and smoking and chewing 

tobacco, Universal Tobacco Co 39,306 

Clothing, certain named, Hirsh & Bock 39,309 

Coats, vests and trousers, Semi-Ready Cloth- 
ing Co 39,311 

Coffee and certain named coffee improvers, 

American Condensed Coffee Co 39,284 

Confectionery, J. Pascall, Limited 39,304 

Confectionery, Mason, Au & Magenheimer 

Confectionery Manufacturing Co 39,305 

Corsets, Royal Worcester Corset Co 39,297 

Disinfectants, J. R. Simms 39,281 

Disinfecting and deodorizing powders, cakes, 
and liquids, Hamilton Disinfectant 

Chemical Works 39,325 

Dust bellows, A. Kraushaar 39,301 

Engines, explosive gas, J. H. Cogswell.... 39,321 
Fabrics, certain named woven, J. A. Hearn 

& Son 39,310 

Feed, certain named, L. M. Pasehall 39,286 

Filing cabinets and metallic desks, metallic, 

Krag Metallic Construction Co 39,293 

Flour, wheat, C. C. Bovey 39,318 

Flour, wheat, H. W. Peabody & Co 39,314 

Food products, cereal, "Force" Food Co... 39,313 
Food products, certain named, Warfleld- 

Pratt-Howell Co 39,315 

Footwear and upper and sole leather, certain 

named leather, Packard & Field 39,275 

Game apparatus, G. W. Griswold & Co. . . 39,316 
Hats, straw, Townsend Grace Co. of Balti- 
more City 39,308 

Hosiery, Parker, Holmes & Co 39,296 

(Continued on page 169) 
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ELGIN 



&e> 



When the Public has 
faith in a name it is a 
faith that must be 
backed up by good 
works. 

Elgin 
Watches 



Bvery genuine Elgin has the word "Mgin** 
engraved on the works. 

have the name and works; and the faith of nearly 
10,000,000 users as the world's standard timekeeper. 

Sold by every jeweler in the land. Guaranteed by the world's greatest 

watch works. Illustrated booklet mailed free. 

ELGIN NATIONAL WATCH COMPANY, Elgin. III. 



THE M iL T L£J VE,ss KEROSENE 

and GAS ENGINE 

burns KEKOSEXE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynano for electric lighting, charg- 
ing storage batteries, pumping and 
all power purposes. 
A. MIETZ, 
128-138 Mott St., New York. 
ADOPTED BY 

V. 6. GOVERNMENT. 
IIIirhCKt. Award, direct coupled 
Generator Set, Pans Exposition, 1900. 
Gold Medal, Pan- American Ex- 
position, 1901. Gold Medal. Charleston, S. C, Exposition, 190*2. 




GAS ENGINE 



Price, 
$15.00 




IGNITERS 

LATEST TYPE. BEST MADE 



For Marine, Automobile or Stationary 

Engines. Fully Guaranteed. 

Write for Circular. 

The Carlisle A Finch Co., 

E. Clifton Ave.. Cincinnati, Ohio 



SIGNALING THROUGH SPACE 

without wires.— An article by W. Preece, describing the 
new Marconi system of telegraphing without wires. 
6 illustrations Scientific American Supplement 
1 1 £4* Price lOcents. For sale by Munn & ('o. and all 
newsdealers. 



Squabs Pa.y %%r s 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrvmen, 
farmers, women. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 

Plymouth Rock Squab Co., 1 4 Friend St,, Boston, Mass. 




"OLDS" 



GASOLINE 

ENGINES 

are remarkable for 
SIMPLICITY 
and ECONOMY 

Write for Prices. 
Olds Motor Works. 

1328. leff. Ave.. 
Detroit, - - Mich. 





&» FRANKLIN 
Model Shop 



THE FRANKLIN DYNAMO 

50 Watts, 10 Volts, 5 Amperes 

3,000 to 4,000 revolutions. SetB of mate- 
rials, finished parts, complete machines. 
For amateur construction— very efficient. 
Will drive a dental engine, sewing ma- 
chine or small lathe; run as a generator, 
will furnish current for six 6-candle 
lamps. Parts, S3.50, 16, 00, $8.50. Com- 
plete, C2.50. Write for circular a 

Parsell & Weed. 129-131 W. 31st St., N.Y. 





I will Ship to any Station in the United States for 

THE CELEBRATED 



WILLARD STEEL RANCE 



It has six 8-lnch lias; 15-eallon reservoir: large warming closet; oven 21 ins. deep, IT ins. 
wide, 12 ins. high ; top cooking surface. 30x36 ins.; lined throughout with Ashestos : Duplex 

frate ; burns wood or coal. Guaranteed in every repect ; weighs 400 lbs. Write for free 
escriptive circular and testimonials. AGENTS WANTED. 

WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louis, Mo. 



Wire Cloth, Wire Lath, 



Electrically-Welded 
Wire Fabrics 



«*nd Perforated Metal sL^" 



Manufactured by 

CLINTON WIRE CLOTH COMPANY, 

Boston New York . Chicago 



Kinds 



CLINTON, MASS. 

San Francisco 



CONTROL OF FIRE.— VALUABLE PA- 
per on Are extinguishment. Scientific American 
Supplement 1134. Price 10 cents. For sale bv 
Munn & Co. and all newsdealers. 



IGNITERS 

FOR 

GAS and GASOLINE 
ENGINES 

The most practical machine 
on the market for Stationary 
and Marine Engines. 
Write for Circular. 

QUEEN ELECTRIC CO., 814-818 Broadway, Cincinnati, O. 





A DESIRABLE HOLIDAY GIFT 
DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart. 
Standardi zed and fully guaranteed. 
Also other recording weather instru- 
ments. 

THE DRAPER MFG. CO. 

152 Front St., New York 



SHOE BLACKING-.— FORMULAS FOR 
liquid and solid blacking are given in Stj: 
Nob. 1213 and 1239. Price 10 cents each 
by Munn & Co. and all newsdealers 



iven in supplement 
For sale 



Ma.ke Svire.... 

that the water you and yoLr 
family drink is perfectly pure. 
You can purify any water of its 
poisonous germs by using 

BERKEFELD FILTER 

whose system of cylinders holds every 
particle of solid matter, passing the 
water through perfectly pure. Easy to 
clean. A gallon of pure water in four 
minutes. 

BERKEFELD FILTER CO., 4 Cedar St., New York 




THE 
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SPECIAL INSTALLMENT 0EFER 



*i 



oo 



in advance and $1,00 a 
month for four months 
-will obtain ... 



I Judge, one year, or 1 ™ d y° ur c . h ° ic * of f he * I 

I vthe nemonal war Book | 

I Leslie's Weekly, one year, J or caricature I 

| We offer a year's subscription to either Judge or Leslie's Weekly, together with 1; 

| The /tentorial War Book (a book of 6oo pages and 2,000 illustrations), or Caricature (a book of | 

I 250 pages and illustrations in color and in black and white), each book being fully described in 3 

= the accompanying circular, for only $1 00 with the order and $1 .00 per month for four months, | 

I or $5.00 cash with order. Mail this coupon to us with only one dollar, and we will send prepaid § 

I your choice of the books and enter your subscription to either Judge or Leslie's Weekly, as | 

5 you may select. E 

= E= 
LBIftlllBIIIBIBIBIIIBIIIBIIIKIIIB^IIBIIiaillBIIIBtll9lliailiaiBiaiBI*IB«aillBlliaiaiaiBIllllllBIIIIIIIBiaillBIITS-r«T ■ll1llltli|LII|:|^||ltlllllllLlllllll1llfillll1IIIIIIHI1lllllllllllll ^IIIIIIIIIIIIIIIIJIIIIIIIIBIIIKIIIIIIIIIIIl 



^i*[aiiiijaiHJ«!iiitaii[iaaiiii[iiiEtiiE*iitiiitiiiFii>Eiittiii?ii*iiitiiiiFiiiiiitiaiiE»iiiiiiii!i3i!iiiiiiiiaiiitiiitiiiiii;aitii3iiftiiii:i[iit!iiiiiiiiiiiEiiiii] •u JiiiiisiLDisiiiiJiJiJiiiiijiriiiiiitiiLEiiiiiiiiiiiiaaii!^ 

I THE JUDGE COMPANY, 110 Fifth Avenue, New York | 

= I accept your offer of The Memorial War Book or Caricature, and Judge or Leslie's Weekly for one p 

_ = year. Enclosed find $1.00 for first payment. 11.00 to be remitted by me for four months, $5.00 in all. £ 

5" Indicate which booh and which paper is desired by runni/ng your pen through the name of that notdesired. § 

~- Name I 



= Address g 

'VtaillllllBIBIIICIIIIltlBlltBiatBiaiailiaiBlllliaiaifllB'lllliaiarfliaillllliaillllBIBIIIIIIIIIBIfllllllllllBIIIIIIIIIBIfllBHIBIIiaifllBIIIIIBIBIIIBIIIBIIlBlliaillBIBIBIIIIlBTBllIBIIIIIIIBII IIIITIIIltltLiritll ■tiiitisiLiiiiiiiiiiiir 



> 1902 SCIENTIFIC AMERICAN, INC. 



November 29, 1902. 
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Thallner 's To ol - Steel* 

Indispensable to All Tool Makers and Tool Users. 

JUST READY. 

Tool-Steel: A Concise Hand-Book on Tool-Steel In 
General ; Its Treatment In the Operations of Forging, 
Annealing, Hardening, Tempering, eta, and the Appli- 
ances therefor. By Otto Thallner, Head-master and 
Manager in Chief of the Tool-Steel Works. Bismarck- 
hutte on the Saale, Germany. Authorized Translation 
from the German by William T. Brannt. Illustrated by 
(9 engravings. 196 Pages, Svo. 

£B~ Price $2.00. free of postage to any address in the world. 

&~The above or any of our Books sent by mail, free of 
postage, at the publication price, to any address in the 
world. 

t&~An Illustrated Circular of 3 pages, quarto, giving 
the full Table of Contents of this important book, will be 
sent free of postage to any one in any art of the world 
who will furnish his address. 

HENRY CAREY BAIRD & CO.. 

INDUSTRIAL PDBLISHER3,BOOK3ELLERS& IMPORTERS, 

810 Walnut St., Philadelphia, Pa., U.S.A. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?" 

We ti-ach Electrical Engineering. Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engl- 
neering, Mechanical Drawing, at your home by mail. 
Institute Indorsed bv Thos. A. Edison and others. 
E1.ECTKICAI/ENG1NEEK INSTITUTE, 
Dept. A, 240-242 W. 28d St. New York. 




Hosiery, Rambo & Regar 

Insecticides, I. F. Orton 

Linen and cotton goods, certain named, Rey 

Aine 

Lubricants, certain named. Ironsides Co., 

39,289 to 
Medicinal purposes, silver Titellin used for, 

A. C. Barnes 

Medicines, certain named proprietary, H. 

Law. H. E. Law 

Medicines for certain named diseases, A. 

M. Townsend, Inc 

Oil cloths, certain named, Standard Table 

Oil Cloth Co 

Paints and painters' supplies, certain named, 

Standard Varnish Works 39,287, 

Plumbers' fittings. Central Foundry Co. . . . 
Proprietary compounds for certain named 

diseases, F. E. Bishop 

Razors, R. J. Christy 

Remedy for kidney and bladder diseases in 

capsule form, W. Scott 

Rubber goods, certain named, Goodyear Rub- 
ber Co 

Shoes and slippers, leather, North Star Shoe 

Co 

Shoes, certain named, W. M. Koblens 

Shoes, women's leather, J. L. Walker 

Stoves, pails, tubs, and cans, sheet metal, 

Briscoe Manufacturing Co 

Suits and overcoats, men's, Fechheimer-Fishel 

Co 

Syringes, W. F. Glenn 

Wagons, certain named, Fish Bros. Wagon 

Co 

Wheat, corn, oats, flour, cornmeal, mixed 
I feed, bran, and rice bran, J. I. Glover. . 



39,307 
39,280 

39,298 

39,291 

39,326 

39,276 

39,278 

39,295 

39,319 
39,294 

39,277 
39,303 

39,324 

39,268 

39,273 
39,323 
39,322 

39,320 

39,299 
39,327 

39,292 

39,317 



LEARN PROOFREADING. 

If you possess a fair education, why not utilize it at a genteel 
and uncrowded profession paying $15 to $35 weekly? Situations 
always obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 



KLIP-KLIP 




KLIP-KLIP CO., 563 So. Clinton St. 



The Pocket 
Manicure ^ 



Trims, tiles,shapes and 
cleans, and keeps the 
nails in perfect condi- 
tion. A complete man- 
icure for man, woman 
or child. Silver steel, 
nickel-plated. Sent 
post paid on receipt of 
price if your AC. 
dealer hasn't it Cm C 

Rochester, N. Y. 



M AME PLATES-EMPLOYEE CHECKC 
lv" • KEY TAGS.BA6GAGE C'KS 8c BADGES • v 

J.R0BB1NSMFG.C0.58 KNEELAND St. 

Send ror? Catalogue •■■BOSTON. MASS. 



ESTABLISHED 
1831 



THE 

COUNTRY 

GENTLEMAN 

The ONLY Agricultural NEWSpaper, 

AND ADMITTEDLY THE 

Leading Agricul tural Jour nal of toe World. 

Every department written by specialists, the 
highest authorities in their respective lines. 

No other paper pretends to compare with it 
in qualifications of editorial staff. 

Gives the agricultural NEWS with a degree 
of completeness not even attempted by others. 

INDISPENSABLE TO 

ALL COUNTRY RESIDENTS 

WHO WISH TO 
KEEP TIP WITH THE TIMES. 



Single Subscription, $1.50 ; 

Two Subscriptions, $3.60; 

Five Subscriptions, $5.60. 

SPECIAL INDUCEMENTS to KAIS- 
ERS OF IiARGER CLUBS. 



Four Months' Trial Trip 50 cents. 

SPECIMEN COPIES 

will be mailed free on request. It will pay any- 
body interested in any way in country life to 
send for them. Address the publishers : 

LUTHER TUCKER A SON, 

Albany, IV. 'ST. 

fee r " Subscriptions taken at this office. 



HYLO 



Electric Lamps save 
current and last as 
long as three ordin- 
ary lamps. Turn down like teas. 

14 CENTS A MONTH 

i pays for A LIGHT ALL NIGHT. Fit into any 
I ordinary fixture. Ask your dealer or write 
for Hylo folder of Ingenious lamps. 

p The Phelps Co., 8 Rowland St., Detroit, Mich. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions stri ctl y confl dent ial. H an d boo k on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four month », $L Sold by all newsdealers. 

MUNN & Co. 36 * Bro«dw«,.|i| ew York 

Branch Office, 625 F St». Washington, D. C. 



LABELS 

"El Exito," for cigars, A. C. Hensbel & Co. 9,565 

"Even-Up," for cigars, A. Hofmeister. . . . 9,557 

"Gems," for crackers, W. H. Faxon 9,563 

"Harmony Club," for whisky, J. Gross- 
man's Sons 9,559 

"Hes Ra," for cigarettes, M. G. Hollls 9,558 

"La Paz Del Mundo Superiors," for cigars, 

Martinez & Hedesa Co 9,556 

"Luebin's Malt Extract," for malt extract, 

J. Grossman's Sons 9,560 

"North-Western," for cigars, H. Grummond 

& Co 9,554 

' 'Novara, " for cigars, Martinez & Hedesa 

Co 9,555 

"Salchichas De Viena," for Vienna sausages, 

Armour Packing Co 9,561 

"Saltines," for crackers, W. H. Faxon.... 9,564 

"Sodas," for crackers, W. H. Faxon 9,562 

PRINTS. 

"A Happy Home," for soap, Geo. A. 

Schmidt Co 576 

"Automobile Bicycle Playing Cards," for play- 
ing cards, United States Playing Card Co.. 575 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway* New York. 
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for all u ses, madeasr equir 
^ Harrington & King Perforating 

ggB JJ.TJNIOM ST. CHICAGO. IM.. TKS.A. 




YOU ARE EASY 

If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 

Has S inch xbe best and most ser- 
Up edge, viceable prepared roofing 
on tbe market. It is dur- 
able, fire-proof, and does 
not require painting. 

Comes ready to lay in 
roils containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 1 72 Broadway, New York 



NEW BOOKS, ETC. 

U. S. Geological Survey. Charles D. 
Walcott, Director. Twenty-First 
Annual Report. In seven parts. 
Part V. Forest Preserves. Henry 
Gannett, Chief of Division. Wash- 
ington: Government Printing Office. 
1900. Pp. 711. With Maps. 

Department of the Interior. U. S. 
Geological Survey. The Geology and 
Mineral Resources of a Portion of 
the Copper River District, Alaska. 
By Frank C. Schrader and Arthur C. 
Spencer. Washington : Government 
Printing Office. 1901. Royal 8vo. 
Pp. 94. 

Dangerous Trades. The Historical, In- 
dustrial, Social and Legal Aspects of 
Industrial Occupations as Affecting 
Health. By a Number of Experts. 
Edited by Thomas Oliver, M.A., M. 
D., F.R.P. With Illustrations. Lon- 
don: John Murray. New York: E. 
P. Dutton & Co. 1902. Octavo. 
Pp. xxi, 891. Price |8 net. 
There is perhaps no medical economist bet- 
ter qualified to prepare a work on perilous 
vocations than Dr. Oliver. He has more than 
once placed at the British government's dis- 
posal valuable experience gained in the study 
of trades, which, from the time of their in- 
ception, have been the cause of much loss of 
life. The work which Dr. Oliver has edited, 
and to which he has himself contributed valu- 
able articles, comprises essentially careful 
studies from the legal, medical and economical 
standpoint of the manufacture of lead in its 
different forms ; the manufacture of phosphor- 
us matches ; the dangers of mining ; general 
factory conditions and their effect upon fac- 
tory hands, and a host of other subjects. Al- 
though there is no attempt at what might be 
called a graphic exposition of the dangers of 
each calling, nevertheless, the mere recitation 
of the loss of life entailed is almost as ap- 
palling as if it had been narrated with all the 
art of a realistic novelist. 

Directory op American Cement Indus- 
tries and Hand-Book for Cement 
Users. Edited by Charles Carroll 
Brown. Indianapolis, Ind.: Pub- 
lished by Municipal Engineering 
Company. 1902. Pp. 740. 

Materials of Machines. By Albert W. 
Smith. New York: John Wiley & 
Sons. London: Chapman & Hall, 
Ltd. 1902. Pp. 142. 12mo. 
Professor Smith has prepared a book which 
is the result of an effort to bring together 
concisely the information necessarv to him 
who has to select materials for machine parts. 
The contents include an outline of the metal- 
lurgy of iron and steel, making tests, stress- 
strain diagrams, cast iron, wrought iron and 
steel, and alloys. 




jjf OIL--SMELTER--MINES % 

§ Dividend-Paying Mining, Oil &nd "" 
Smelter Stocks, Listed and 
Unlisted, our Specialty. 

DOUGLAS, LACEY & CO. 

Bankers & Brokers, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 
66 BROADWAY & 17 NEW ST.. NEW YORK. 

Booklets giving our successful plan for realizing the large 
interest and profit h of legitimate mining, oil and 
smelter investment*, sub. blanks, full particulars, etc., sent 
free on application. 
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SPECIAL OFFER 

to the (Leaders of 
G6e Scientific American. 

Good for 30 days. 



A Beautiful Imported China Tea Set (56 pieces), or Toi- 
let Set, Parlor Lamp, Clock, Watcb. and many other 
articles too numerous to mention. FREE with club 
order of 20 lbs. of our New Crop Tea, 60c. a lb., or 20 lbs. 
of Great American Basing Powder, 45c. a lb. This ad- 
vertisement must accompany order by mail or at store. 

THE GREAT AMERICAN TEA CO.. 

P. O. Box 289. 31 and 33 Vesey St., New York. 




Overcoat $2.00 



Short Box Overcoat adapted for 
wet and dry weather. Made 
from the famous waterproof 
cloth. Write for sample. 

DELAWARE RUBBER CO. 

Dept. 15, 631 Market St., 

PHILADELPHIA, PA. 




Be Your Own Printer 

and print for your friends and acquaintances. Oar 
MODEL PRINTING PRESS at a compara- 
tively small cost, puts a sure source of income in your 
hands. Work at odd moments can be made profitable. 
Easily learned and operated. Prints from a businesscaid 
to a small newspaper. The Mode i Printing 

Press, Dept. B, 708 Chestnut St., Philadelphia, Pa. 

BER.RYMAN Hesters 

BENJ. F. KELLEY & SON, 91 Liberty St., New York. 

Manufacturers of the (Keixey Patent) Improved 
Berryman water tube Feed Water Heater and Purifier. 
A thoroughly up-to-date, reliable and efficient heater. 
Made to stand the highest pressure and so constructed 
as to be utterly indestructible by tbe heaviest boiler 
pressure it is possible to carry. Write for catalogue. 

I PRINT MY OWN CARDS 

Circulars, newspaper. Press, $5. 
Larger size. $18.00. Money saver. 
Big profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Merlden.Conn. 
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TORRE Y'S 

A Torrey Strop which rolls up like a window shade, in a metal 
case, so that tbe strop-does not dry out or collect dust, but 
keeps clean and soft. Always ready for use. Never in the way. 
Handy for both home and traveling. 

RAZOR 
STROP 

STYLES— No. A. Enameled Case, Single Leather, price 50c. No.B. Ed* 

ared Aluminum Case, Single Leather, price #1. No. D. Engraved Aluminum 
lase. Canvas and Leather, price, 91.60. No. S. Sterling Silver Case, Ebon; Ends, 
Canvas and Leather, finest quality, price $5. 

Sent postpaid if your dealer cannot supply you. Valuable book on 
keeping a razor in order, and catalogue of Torrey Strops, sent free. 

J. R. TORRE Y A COMPANY, P.O. Box 34, Worcester, Mass. 



PULLMAN 



"The Sharer" 

A new foot power that can be applied 
to all light machinery. A kick starts 
tbe machine and an occasional kick 
keeps it going. Send for owr Booklet. 

SLOTKIN & PRAGL1N, 

210A Canal St., New York. 




MnnCIQ & EXPERIMENTAL WORK. 
IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 
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TYPE WHEELS. MODE L8 ft- EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES fc ETC. HEW 10IW STEHCIL WOWI 100 NASSAU ST NT. 



MEW VflDlf SHOPPING by a responsible and 
HCI? lUlilX experienced lady. Send for circular. 
MRS. LORD, 41 West 24th Street, New York City. 



We Manufacture Hardware Specialties, Stampings, 
Dies, Tools, Experimental and Special Machinery, Gear 
Cutting, Etc. Ho eft & Moore, 86 Fifth At., Chicago. 



Catalogue of Architectural, Scientific 
and Technical Books. 
Prospectus for 1903 for "Arch itects* and 
Builders 1 Magazine," monthly $2 a year. 
WM. T. C0MST0CK, Pub., 23 Warren St., New York. 



FREE 



PI CfiTRIP.ITV HOW TO MAKE. 10 Cts. 
uLkUinilfllli A Dynamo. Storage Batter v, 
Wimshurst Machine, Telegraph Instrument, Electric 
Bell, 6 Books, 10 cents each. 

Bnbier Pub. Co., Box S, Lynn, Mass. 



"Balloons," "Airships," "Flying Machines," 
'* Kites." Illustrated Booklets 15 cents. 

Aeronautical World, Glenville, O., U. S. A. 



|V10DtL.«rf I" UNION MODEL WORKS 

O, C.E.AR5t6tf 193 CLARK CHICAGO. 



ICE 



MACHINES. Corliss Engines, Brewers' 
and Bottlers' machinery. THE V1I/TEB 
MFG. CO.. 899 Clinton Street, Milwaukee Wis. 



SMALLSPRINGS OF EVERY DESCRIPTION 

FLAT OR ROUND WIRE. STEELOR BRASS. 

THEWALLACE BARNFSco imminstrri srni rm/v 



THIS BEATS NEW JERSEY." 

Cbartersprocured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip Lawrence, late Asst Secretary 
of State, Huron, Beadle Co., South Dakota. 



SPLITDORr-i^SPARK COILS 

''*?*-»•' 25 VANDEWATERST. NY -*-**~~ 



MATPU Factory Machinery. W. E. Williams, 
Iflrl I Oil Mfr.,217 South Clinton St., Chicago, U.S. A. 



SPECIAL MANUFACTURING. SPEC.MACHINERY. MODELS 
J EXPERIMENTALWORK. DIES and STAMPING. PROMPT 

GLOBE MACH.& STAMPING C0.970 HAMILTON ST. CLEVELAND. 0. 



MATHEMATICIANS WANTED 

I can place a few high-grade mathematicians in a 
position to earn $4,000 to $10,000 a year, with congenial 
and luxuriant surroundings. IState age, education and 
experience. Address President, P. O. Box 1534 
Philadelphia. 




Traveling 
at Night 



Said a noted traveler : " I always use the Lake Shore & 
Michigan Southern Railway in my t avels because I am 
sure of a good night's rest in the sleeping car." 

This statement hits the nail squarely on the head. 

No heaving and lurching of the car, noisy rail joints, i- 
nor rough, sha p jolts,' but just an even, quiet, steady gliding ahead. 

Minimum of fatigue, maximum of pleasure and safety, and punctual service, 
these things have made the Lake Shore the g eatest through train line in Ame ica. 

Chicago and Cleveland, Buffalo, Boston and New York are knit closelv 
together by its great trains ' 

Send for booklet, " Privileges for Lake Shore Patrons," contains useful 
information; also "Book of Trains." A. J. Smith, g. p. &T. a., Cleveland, O. 
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THE NEW 
WINTON 



Beyond question the most luxurious and 
complete o igh grade automobile ever man- 
ufactured in America. 

It will be in the hands of agents and at 
our branch depots in a very few weeks. 
Twenty H. P. motor, new body design, etc. 

If interested in knowing more, write us. 



THE WINTON MOTOR CARRIAGE CO., 

Factory and General Offices, Cleveland, O., U.S.A. 
New York Chicago Boston Philadelphia 



fMHEGBaaaa 

IIJI STEREOPTICONS and VIEWS 

for Public Exhibitions, ChurchEntertamments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with little capital to make money. 260 page 
catalogue free. 

MCALLISTER, Mfg. Optician. 49 Nassau Street, N. Y. 



Orient Motor Cycle. 




PRICE $250.00 

Fitted with the New Orient 3 H. P. Motor. 

Speed over 40 Miles per hour. 

The Most Powerful Motor Bicycle in the World. 

Write for Particulars. Agents Wanted. 

WALTHAM MFG. CO.. W&Itham, Mass. 



NEW ENGLAND WATCHES 



Lead the world in diversity of styles 
and sizes as well as quantity of pro- 
duction. Our guarantee covers every 
watch for we make both the case and 
movement, and sell only a complete 
watch. Our watches have a world-wide 
reputation, gained by results as accu- 
rate time-keepers. We sell in every 
country on the globe. Catalogs free. 

THE NEW ENGLAND WATCH CO. 
Factories: WATERBURY, CONN., U. S. A. 




Beauty and Utility 

Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 

Washburne's Cuff Holders 

They can be instantly attached or de- 
tached. They never come loose— have a 
grip like a bulldog. 

Illustrated catalogue on request. 

Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 

AMERICAN RING CO., 

Box M. Woterbury, Conn. 




....TO THE TRADE.... 

Our Double Door Furnace 

For WOOD or HARD and SOFT COAL. 

THE most popular and practical 
x article of its kind on the mar- 
ket. The double doors will ac- 
commodate large pieces of soft 
coal as well as wood. The fire- 
pot is lined with genuine fire clay 
tiling, which we guarantee for 
five years. The radiation sur- 
face in proportion to t he g rate 
area is unusually large. t3?"Over 
6,000 Front Rank Furnaces 
in use in St. Louis alone ! ! _#H 
Write for Catalogue. 

FRONT RANK STEEL FURNACE CO., 

Manufacturers of FRONT RANK FURNACES, 

Office and Factory, 2301-9 Lucas Av„ St. Louis, Mo. 




DICKERMANS DURABLE 

AMERICAN DESK & STOOL CO., 

33 Howard St., just East of 434 B'way. 

New Xork City. 



DESKS 



Waltham Watches. 

"Punctuality is the soul of business." 

"The Perfected American Watch," an illustrated book 
of interesting information about tuatches, tuill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 




BRISTOL'S 
RECORDING INSTRUMENTS. 

1 Pressure Gauges, Vacuum Gauges. Volt- 
1 meters, Amperemeters, Wattmeters, and 

Thermometers, make continuous records 

Day and Night. Will pay for themselves. 

Every instrument fully guaranteed and 
tsent on 30 days' trial, tar* Send for Circifo 

lars and- Specimen Chart. 

The Bristol Company, Waterbury Oonn 
SILVER MEDAL PARTS EXPOSITION. 




CHARTER ENGINE 

TTflTin Any Place 

Xri by Any One 

UUljJJ for Any Purpose 

Stationaries. Portables, Sawing Outfits, 

Holsters. Engines and Pumps. 

Fujsi.— Gasoline, Gas, Distillate. 

Send for Illustrated Catalogue and TesU- 

menials, and State Tour Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




FOR m MEN 



OF BRAINS 




-MADE AT KEY WEST 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
_ cigar tax our brands would cost double the 
5 money. Send for booklet and particulars. 

\ CORTEZ CIGAR CO., KEY WEST. 



All varieties a tlowestprlces. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. ListsFree. Chicago Scale Co., Chicago, 111 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESandINFORMATION on APPLICATION. 
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NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

1 Hanson & VanWinkle 

H Go., 

IP Newark.' N. J. 

*" 136 Liberty St., N. Y. 
30 & 32 S. Canal St. 
Chicago. 



JESSOP's 

Ul- W FOR TOO 



■fri THE VCRY 

LLL best . 



. LOOUr O O I LLL BEST 
VJ 1 - FOR TOOLS, SAWS ETC. 

WK .JESSOP A SONS L'9 91 JOHN ST NEW YORK 



A 115 MILE TRAIN 

The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 

Over 15,000,000 Barrels Cement a Year* 

This Cement, when loaded into cars, would make a train over 115 miles in 
length, and is about the full amount of Portland Cement made in the United 
States in 1901. No other mill approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily. 

Write us for references about its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

BRADLEY PULVERIZER CO., Boston 

120 Liberty St., NEW YORK 1233 Monadnock Bldg., CHICAGO 



Scientific American 
TRANSPORTATION 
ON LAND and SEA 

SPECIAL ISStFE, appearing under date ot TjECEMgER 13, 1902 

HANDSOME COLORED COVER. 

Similar in size and general character to the SCIENTIFIC AMERICAN on the 

Development of the United States Navy published one year ago 

PRICE TEN CENTS 

This issue will contain, among others 
the. following articles . . . 

UNITED STATES HAR1NE CONSTRUCTION 

Best Types of Ocean Service 
Best Types of I^ake Service 
Lengthening S. S. " New York " 

YACHTS 

United States and Foreign 

Auxiliary 

Turbines 

RAILROADING 

Fastest United States Trains 
History of Locomotives 
Railroad Signals 
Rockville Bridge 
Compressed Air Locomotives 
Statistics of American Railroads 

ELECTRIC TRACTION 

10,000 Volt Locomotive 
Electric Traction on Steam Railroads 
Road Carriages with Trolley 
Siemens & Halske Trolley 

AUTOHOBILES 

Best Types of 1902 
Automobiles in Warfare 

GENERAL 

Miscellaneous Articles, as Transportation of 
Material 

Thirty pages, fully illustrated. Anyone subscrib- 
ing now for .the year 1903 will receive the Scientific 
American from the date of subscription, including 
this Special Number. 

Subscription Price $3.00 a Year 
MUNN & CO- ** *• 361 Broadway, New York' 




EVERYBODY 



finds 
the 




Remington 

Typewriter 

adapted to his work 



Wyckoff, Seamans & Benedict 

(REMINGTON TYPEWRITER COMPANY) 

327 Broadway, = New York 



Our Steam Cw- 
ri&ges Excel In 




Desirable agents 
wanted. 



R.\ir\nir\g 

Qualities 

Base of Hand- 
ling, Reliability, 
Strength and Fin- 
ish. Impossible 
to tell all about 
them here. Write 
us for catalogue. 
Inquiries cheer- 
fully answered. 

THE CONRAD 
MOTOR CARRIAGE COMP'Y 
141? NiagaraSt.,Buffaio,N. Y. 



UWER AIR PUMP** 

1 U -address_ MAL.TBT _ 



N?ll CLINT0NST. BROOKLYN. NY 
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